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Abstract. The taxonomy of the goatfish species of the genus Upeneus from the Western Indian Ocean is 
reviewed. Sixteen species are recognized: U. davidaromi, U. doriae, 17. guttatus, U. indicus sp. nov., 17. 
margarethae sp. nov., 17. mascareinsis, 17. moluccensis, U. oligospilus, 17. pori, U. suahelicus sp. nov., U. sulphureus, 
17. sundaicus, 17. supravittatus sp. nov., 17. taeniopterus, 17. tragula, and 17. vittatus. Upeneus oligospilus , which had 
been synonymized with 17. tragula , is resurrected as a valid species, and U. taeniopterus is shown to be a senior 
synonym of 17. arge. A neotype is designated for 17. vittatus , the type species of the genus, and described. 
Several new occurrences of species in distinct areas of the Western Indian Ocean are documented. Four 
species complexes are distinguished, based on numbers of dorsal-fin spines, gill rakers and pectoral-fin rays, 
and caudal-fin colour. These complexes include 25 of the total 26 valid Upeneus species. Based on examination 
of 24 species from the Indo-Pacific, the Atlantic and the Mediterranean, within-group comparisons are made 
using the best distinguishing characters. Fresh colouration of the head, body and fins is important for species 
diagnosis. The number and the configuration of bars on the caudal fin are also useful to distinguish several 
species. Dark bars often persist in preserved fish and can be used to identify both fresh and preserved Upeneus 
specimens of several species. Morphometric characters are shown to clearly distinguish many species and 
provide valuable information on differentiation in body shape among populations and life-history stages. 
Implications for further research priorities on the taxonomy of Upeneus are discussed. 
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INTRODUCTION 

The Western Indian Ocean region extends from South 
Africa to the Northern Red Sea, the Persian Gulf, Sri 
Lanka, and a line south from the tip of India. The fish 
fauna of this large area that comprises many different 
coastal, island, and deep-water habitats is not well 
known. Only a few parts of this area have been studied 
and a comprehensive inventory of the entire region 
is lacking. Preparation of a book on the coastal fishes 
of the Western Indian Ocean has motivated detailed 
taxonomic studies of the fishes of this area. One of the 
groups urgently requiring revision is the goatfish genus 
Upeneus. 

The genus Upeneus Cuvier 1829 was revised 
by Lachner (1954), who recognized 10 species. 
Subsequently an additional seven species were 
described: 17. mascareinsis Fourmanoir & Gueze 1967 
from Reunion Island, 17. crosnieri Fourmanoir & Gueze 
1967 from Madagascar, 17. pori Ben-Tuvia & Golani 1989 


from the Red Sea, U.francisi Randall & Gueze 1992 from 
Norfolk Island, New Zealand, 17. davidaromi Golani 

2001 from the Red Sea, 17. australiae Kim & Nakaya 

2002 from Queensland, NE Australia, and 17. mouthami 
Randall & Kulbicki 2006 from the Chesterfield Bank in 
the Coral Sea. One species, Upeneus crosnieri , was later 
synonymized with 17. guttatus (Day 1868) (Bauchot et 
al. 1985). Another species, 17. oligospilus Lachner 1954, 
described from the Persian Gulf, was assumed to have 
only subspecies status by Randall (1995) and was more 
recently synonymized with 17. tragula by Randall & 
Kulbicki (2006). 

The only previous review of the Western Indian 
Ocean Upeneus species dates back ca. 25 years (Kumaran 
& Randall 1984) and lists nine species: Upeneus 
asymmetricus Lachner 1954, Upeneus bensasi (Temminck 
& Schlegel 1843), Upeneus luzonius Jordan & Seale 1907, 
Upeneus moluccensis (Bleeker 1855), Upeneus sulphureus 
Cuvier 1829, Upeneus sundaicus (Bleeker 1855), Upeneus 
taeniopterus Cuvier 1829, Upeneus tragula Richardson 
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1846, and Upeneus vittatus (Forsskal 1775). Of these, 
Randall et al. (1993) found that U. hensasi was a junior 
synonym of U . japonicus (Houttuyn 1782). In a review 
of the goatfishes of the western Central Pacific, Randall 
(2001) reported that U. urge Jordan & Evermann 1903 
occurred at several Western Indian Ocean localities. The 
need for a review of the Western Indian Ocean species 
became evident when we participated in a cruise of the 
Dr. Fridtjof Nansen in the southwestern Indian Ocean 
from September to November 2007. Upeneus species 
that were collected could not be identified using the 
available literature on the coastal fishes of this area, 

A particular problem in the taxonomy of the 
Mullidae is the dearth of diagnostic meristic characters. 
One of the few useful meristic characters is the number 

Table 1 . Abbreviations and description of characters. 


of dorsal-fin spines, which requires careful examination 
in order to detect the minute, recumbent first spine in 
the eight-spine species group that distinguishes it from 
the seven-spine group (Lachner 1954; Kim & Nakaya 
2002). Another important character is the number of 
pectoral-fin rays which may differ among species by 
only one ray. A third useful character is the number 
of gill rakers. These can be separated into several 
sub-characters according to position on the lower 
or upper limb and whether they are rudimentary or 
well-developed. The number of lateral-line scales is 
often used, but this is a less reliable character, as scales 
are frequently lost during collecting, transport or 
preservation. Also, in many species the scales extend 
from the body onto the base of the caudal fin and hence 


Morphometric characters 

SL 

standard length, distance between snout tip and caudal fin base at mid body 

BODYDD 

body depth at first dorsal-fin origin 

BODYDA 

body depth at anal-fin origin 

HALFDD 

half body depth (from lateral line downwards) at first dorsal fin origin 

HALFDA 

half body depth (from lateral line downwards) at anal fin origin 

CPDD 

caudal-peduncle depth, minimum depth anterior to caudal dorsal origin 

CPDW 

caudal-peduncle width at position of CPD measurement 

HEAD1 

maximum head depth, vertical distance at ventral edge of operculum 

HEAD2 

head depth across a vertical midline through eye 

SUBORB 

suborbital depth - distance between lower edge of orbit to ventral midline of head 

INTORB 

interorbital length - least distance between upper bony edges of orbits 

HEADL 

head length - distance between snout tip to posteriormost margin of operculum 

SNOUTL 

snout length - distance between snout tip to anterior margin of orbit 

PORBL 

postorbital length, distance between posterior edge of orbit and posterior margin of operculum 

ORBITL 

orbit length, horizontal fleshy orbit diameter 

ORBITD 

orbit depth, vertical flcsliy orbit diameter 

UJAWL 

upper-jaw length - distance between symphysis and posterior end of upper jaw 

LJAWL 

lower-jaw length - distance between symphysis of lower jaw and posterior end of upper jaw 

SNOUTW 

snout width - least distance between rear margins of maxilla, with closed mouth 

BARBL 

barbel length 

BARBW 

maximum barbel width, horizontal width measured at base of soft part of barbel 

SD1 

first pre-dorsal length - distance between snout tip to origin of first dorsal fin 

SD2 

second pre-dorsal length - distance between snout tip to or igin of second dorsal fin 

D1D2 

irtterdorsal distance - distance between last spine of first dorsal and first ray of second dorsal fin 

CPDL 

caudal-peduncle length - distance between last anal ray and ventral origin of caudal fin 

SANL 

pre-ana 1 length - distance between snout tip to origin of anal fin 

SPEL 

pre-pelvic length - distance between snout tip to origin of pelvic fin 

SPEC 

pre-pectoral length - distance between snout tip to dorsal origin of pectoral fin 

D2ANL 

second dorsal-fin depth - distance between origin of second dorsal fin to origin of anal fin 

D1PELV 

pelvic-fin depth - distance between origin of first dorsal fin to origin of pelvic fin 

D1PEC 

pectoral-fin depth - distance between origin of first dorsal fin to dorsal origin of pectoral fin 

DIB 

length of first dorsal-fin base 

D2B 

length of second dorsal-fin base 

CAUH 

distance between dorsal caudal-fin origin and upper caudal-lobe tip 

ANALB 

length of anal-fin base 

ANALH 

distance between anal-fin origin and anal-fin anterior tip (= to tip of first anal ray) 

PELVL 

distance between pelvic-fin origin and pelvic-fin tip 

PECTL 

distance between pectoral-fin dorsal origin and pectoral-fin tip 

PECTW 

width of pectoral-fin base 

D1H 

first dorsal-fin height - distance between first dorsal-fin origin and first dorsal-fin anterior tip (= to tip of first long dorsal-fin spine) 

D2H 

second dorsal-fin height - distance between second dorsal-fin origin and second dorsal-fin anterior tip (=- to tip of second dorsal-fin ray) 

Meristic characters 

D1 

first dorsal-fin spines 

P 

pectoral-fin rays 

GrUud 

rudimentary (= width larger than its depth) gill rakers on upper limb 

GrUd 

developed gill rakers on upper limb 

GrLd 

developed gill rakers on lower limb (including gill raker in comer) 

GrLud 

rudimentary gill rakers on lower limb 

GrU 

total gill rakers on upper limb 

GrL 

total gill rakers on lower limb 

Gr 

total gill rakers (including all rudiments) 

LLscal 

scales along lateral line to caudal-fin base (excluding scales on caudal fin) 
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it may be difficult to count the exact number of scales. 
There has consequently been considerable variation in 
scale counts (Thomas 1969). 

In this account we examined 252 specimens of 24 
species from the Western Indian Ocean from recent 
field collections and several museums, as well as 
comparative material from the Eastern Indian Ocean, 
the Pacific, the Mediterranean and the Atlantic. One of 
the goals was to prepare a key to the Western Indian 
Ocean species that could be used for both fresh and 
preserved fish. Special emphasis is placed on the use of 
relatively quickly identifiable meristic, morphometric 
and colour characters. Forty morphometric characters 
were recorded to compare body shape variation among 
individuals and species. A further goal of this study 
was to designate a neotype for Upeneus vittatus, as no 
original type material exists (Randall 1974 and pers. 
comm.). 

MATERIALS AND METHODS 

Abbreviations and descriptions of 51 characters are 
provided in Table 1. An overview of all Upeneus 
species currently recognized as valid is given in Table 
2. Morphometric characters were measured with an 
electronic caliper and expressed as % SL. For comparison 
with earlier studies —and in order to facilitate the 
application in the field— the diagnostically most 
important morphometric characters are provided as 
ratios of the SL in the key and in Table 3c. Morphometric 
ratios less than 100 are given to two significant digits. 

Only meristic characters that vary among species 
are referred to in the diagnoses and comparisons: 
the number of dorsal-fin spines, pectoral-fin rays, 
rudimentary and developed gill rakers on lower and 
upper limb, and lateral-line scales. Rare counts are given 
in parentheses. In order to see the first minute dorsal- 
fin spine in eight-spine species a stereomicroscope was 
used. Sometimes it was also necessary to move the 
scales at the base of the second spine to see the first 
spine. Gill rakers were identified as rudimentary if their 
length was less than their width. The gill raker in the 
angle between the upper and lower limbs of the first 
gill arch was included in the count for the lower limb. 
Lateral-line scale counts are difficult on specimens with 
missing scales and do not include scales on the caudal 
fin. 

Measurements showing high overall intraspecific 
variation, e.g. fin distances from the snout, were not 
included in the diagnoses and only rarely in species 
comparisons. Body depth measurements were only 
considered when there was consistent co-variation 
with other closely correlated measurements. 

Colour characters that fade in preserved fish, 
particularly yellowish, pale brown or reddish patterns, 
were only included as supplementary information 
along with comments on their restricted applicability. 
Bands on the dorsal fins are often difficult to detect 
on preserved fish and were not considered in the 


key with the exception of the black first dorsal-fin tip 
which is usually retained. Because the latter occurs 
independently of other markings, it was treated 
separately in all cases and was not included in counts 
of dorsal-fin bands. Counts of caudal-fin bars include 
all bars from the base of each lobe to the lobe tip. The 
count of bars on the upper caudal-fin lobe also includes 
the bar close above or behind the end of lateral line. 

Colour photographs for each species were selected 
from the Western Indian Ocean material that we 
examined in the current study, or material from the 
area that was identifiable (Plates 1, 2). Caudal fin 
photographs of selected preserved specimens were 
used to prepare drawings of caudal fin colour patterns 
(Plate 3). 

In cases where species showed no clear separation in 
any one character, but where a combination of several 
characters showed only minor overlap. Principal 
Component Analysis (PC A), with size-adjustment based 
on the residuals gained from log-log regressions of the 
morphometric variables with standard length, was 
used to obtain information on the optimal distinction 
(e.g., Uiblein & Winkler 1994; Nielsen 2002). 

Complementary information on species distributions 
was obtained from Fischer et al. (1990), Randall (2001), 
Randall & Kulbicki (2006) and Fricke et al. (2009). 

TAXONOMY 

Genus Upeneus Cuvier 1829 

Upeneus Cuvier 1829:157. Type species 
Mullus vittatus (Forsskal 1775) by subsequent 
designation of Desmarest 1856. 

Diagnosis. Dorsal fins VII or VIII + 9; anal fin 1,6; pelvic 
fins 1,5; pectoral-fin rays 13(12)-17; principal caudal-fin 
rays 7 + 8 (median 13 branched); gill rakers 4-9 + 14-24 
= 18-33; lateral-line scales 28-39, lateral line complete; 
small scales present basally on second dorsal, anal and 
caudal fins; small teeth present on vomer, palatines 
and both jaws, multiserial and villiform on jaws; body 
oblong, slightly compressed; barbel length in adults 4-7 
times in SL, snout length 7-11 times in SL, subequal to 
postorbital length (7-10 times in SL); in fresh fish lateral 
body stripes and/or caudal-fin bars of differing colour, 
dark caudal-fin bars frequently retained on preserved 
fish. 

Distribution (Table 2). In all major oceans, tropical to 
subtropical, only a single species in the Atlantic and 
two in the Mediterranean, both so-called "Lessepsian" 
immigrants from the Red Sea after the opening of the 
Suez Canal (Ben-Tuvia 1966). 

Remarks. We recognize 26 species as valid, 16 species 
from the Western Indian Ocean (Table 2). Smith (1965) 
considered Upeneus queketti Gilchrist & Thompson 1908, 
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described from Durban, as a synonym of Mulloidichthys 
auriflamma (Forsskal 1775). Bauchot et al. (1985) 
considered 77. niebuhri Gueze 1976, described from the 
Gulf of Suez, a synonym of 17. tragula. 

SPECIES ACCOUNTS 

Based on a combination of the number of dorsal-fin 
spines, gill rakers, number of pectoral-fin rays, and bars 
on caudal fin (all used in earlier accounts, e.g. Lachner 
1954, Thomas 1969, Sainsbury et al. 1985, Golani 2001, 
Randall 2001, Kim & Nakaya 2002), four major species 
complexes can be distinguished (Table 2). 

Species complex 1, the "japonicus group": 7 dorsal-fin 
spines distinguish this group clearly from all others; in 
addition, these species have 21-32 total gill rakers and 
13-15 pectoral-fin rays; fresh fish of this group all have 
bars on the upper caudal-fin lobe and several species 
also on the lower caudal-fin lobe. This complex includes 
Upeneus guttatus and 77. pori and the non-Western 
Indian Ocean species, 17. asymmetricus, 77. australiae, 17. 
francisi, 17. japonicus, and 17. parvus, the last being the 
only Atlantic representative of the genus. 

Species complex 2, the "tragula group": 8 dorsal-fin 
spines, 18-25(rarely 26) total gill rakers, and 13-14 
(rarely 15) pectoral-fin rays; all species with bars on the 


upper caudal-fin lobe and several with bars on the lower 
caudal-fin lobe. This complex includes 17. margarethae 
sp. nov., 17. oligospilus, 17. sundaicus, 17. taeniopterus, 17. 
tragula, and the non-Western Indian Ocean species 17. 
luzonius, and 17. mouthami. 

Species complex3, the "moluccensis group": 8 dorsal-fin 
spines, 26(rarely 25)-33 total gill rakers, 15(rarely 14)- 
17 pectoral-fin rays, and no bars on the lower caudal-fin 
lobe, but some species have bars on the upper caudal-fin 
lobe. This complex includes 17. doriae, U. moluccensis, 77. 
sulphureus, and the non-Western Indian Ocean species 
17. quadrilineatus. 

Species complex 4, the "vittatus group": 8 dorsal- 
fin spines, 26-32 total gill rakers, 15-17 pectoral-fin 
rays, and bars on both caudal-fin lobes in fresh and 
preserved fish. This complex includes 17. davidaromi, 77. 
indicus sp. nov., 77. mascareinsis, 77. suahelicus sp. nov., 77. 
supravittatus sp. nov., 77. vittatus, and the non-Western 
Indian Ocean species 77. subvittatus. 

The Pacific species Upeneus filifer has 8 dorsal-fin 
spines with a unique, extremely long second spine 
that extends beyond the base of the second dorsal fin. 
This species is not included in any of the four species 
complexes; it has 24-27 gill rakers, 13 or 14 pectoral-fin 
rays, and no bars on the caudal fin (Randall & Kulbicki 
2006, Uiblein, unpublished data). 


Table 2. Distribution and taxonomic grouping of all 26 currently recognized Upeneus species. The species 
occurring in the Western Indian Ocean are emphasized in bold. 


Species 

Distribution 

Species group 

Upeneus asymmetricus Lachner, 1954 

W Pacific 

japonicus group 

Upeneus australiae Kim and Nakaya, 2002 

E Indian Ocean, W Pacific 

japonicus group 

Upeneus davidaromi Golani, 2001 

Red Sea 

vittatus group 

Upeneus doriae (Giinther, 1869) 

Persian Gulf, Gulf of Oman 

moluccensis group 

Upeneus filifer (Ogjlby, 1910) 

W Central and SW Pacific 

- 

Upeneus francisi Randall and Gueze, 1992 

SW Pacific 

japonicus group 

Upeneus guttatus (Day, 1868) 

Indian Ocean, W Pacific 

japonicus group 

Upeneus indicus sp. nov. 

W Indian Ocean (SW India) 

vittatus group 

Upeneus japonicus (Houttuyn, 1782) 

W Pacific 

japonicus group 

Upeneus luzonius Jordan and Seale, 1907 

W Pacific 

tragula group 

Upeneus margarethae sp. nov. 

Indian Ocean, SW Pacific (Arafura Sea) 

tragula group 

Upeneus mascareinsis Fourmanoir and Gu6z6,1967 

Indian Ocean 

vittatus group 

Upeneus moluccensis (Bleeker, 1855) 

Indian Ocean, W Pacific, E Mediterranean 

moluccensis group 

Upeneus mouthami Randall and Kulbicki, 2006 

W Central Pacific 

tragula group 

Upeneus oligospilus Lachner, 1954 

Persian Gulf 

tragula group 

Upeneus parvus Poey, 1852 

W Atlantic 

japonicus group 

Upeneus pori Ben-Tuvia and Golani, 1989 

W Indian Ocean, E Mediterranean 

japonicus group 

Upeneus cjuadrilineatus Cheng and Wang, 1963 

E Indian Ocean, West Pacific 

moluccensis group 

Upeneus subvittatus (Temminck and Schlegel, 1843) 

W Pacific 

vittatus group 

Upeneus suahelicus sp. nov. 

W Indian Ocean, Red Sea 

vittatus group 

Upeneus sulphureus Cuvier, 1829 

Indian Ocean, W Pacific 

moluccensis group 1 

Upeneus sundaicus (Bleeker, 1855) 

Indian Ocean, W Pacific 

tragula group 

Upeneus supravittatus sp. nov. 

Indian Ocean (S India, Sri Lanka) 

vittatus group 

Upeneus taeniopterus Cuvier in Cuvier and Valenciennes, 1829 

Indian Ocean, Central Pacific 

tragula group 

Upeneus tragula Richardson, 1846 

Indian Ocean, W Pacific 

tragula group 

Upeneus vittatus (Forsskal, 1775) 

Indian Ocean, W and Central Pacific 

vittatus group 
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Key to the Western Indian Ocean Species of Upeneus 
(see also Table 3, Plates 1-3) 

la. Dorsal-fin spines 7, first 2 spines usually the longest; pectoral-fin rays 13-14; total gill rakers 23-27; lateral-line 

scales 28-31; pectoral and pelvic fins subequal in length.2 

lb. Dorsal-fin spines 8, first spine minute, recumbent, partly hidden by skin and scales at fin origin; pectoral- 

fin rays 13-17; total gill rakers 19-33; lateral-line scales 28-39; pectoral and pelvic fins subequal in length or 
pectoral fins longer than pelvic fins ..3 

2a. Pectoral-fin rays mostly 13 (rarely 14); total gill rakers 23-25; body red dorsally, preserved fish pale brown, 

not darker dorsally; with caudal-fin bars not retained (Indo-West Pacific).11. guttatus 

2b. Pectoral-fin rays 14; total gill rakers 26-27; body grey to reddish-brown dorsally, preserved fish darker 
dorsally; with caudal-fin bars commonly retained (Red Sea to Oman, Madagascar, Mediterranean).... U. pori 

3a. Total gill rakers 18-24; rakers on lower limb 14-18; pectoral-fin rays 13-14; pectoral and pelvic fins subequal 

in length.4 

3b. Total gill rakers 26-33; rakers on lower limb 18-24; pectoral-fin rays 14-17; pectoral fins longer than pelvic fins 
.8 

4a. Dark dots or blotches on body and paired fins; first dorsal-fin tip dark; one brown to black mid-lateral body 

stripe in fresh and preserved fish; upper-jaw length 7.1-9.2 times in SL.5 

4b. No dark dots or blotches on body and paired fins; no dark dorsal-fin tip; one or two yellowish or pale brown 
lateral body stripes on fresh fish; upper-jaw length 7.9-9.8 times in SL.6 

5a. Total number of caudal-fin bars 6-9 (6 or fewer in juveniles < 7 cm SL); caudal-fin length 3.5-4.1 times in SL 

and 1.0-1.3 times in head length; pelvic-fin length 4.7-6.0 times in SL (Persian Gulf). U. oligospilus 

5b. Total number caudal-fin bars 10 or more (7-10 in juveniles < 7 cm SL); caudal-fin length 3.1-3.6 times in SL 
and 0.9 - 1.1 times in head length; pelvic-fin length 4.2-5.0 times in SL (Indo- West Pacific). U. tragula 

6a. Pectoral-fin length 5.0--5.8 times in SL; lateral-line scales 35-39; upper caudal-fin lobe with 4-8 dark bars, well 
retained on preserved fish; fresh fish with a pale brown mid-lateral body stripe and a weaker, more yellowish 

stripe below (Indo-Central Pacific)... U. taeniopterus 

6b. Pectoral-fin length 4.0-4.9 times in SL; lateral-line scales 28-34; upper caudal-fin lobe with 4-6 red or grey 
bars, not or only traces retained on preserved fish; fresh fish with a yellow or pale brown mid-lateral body 
stripe.........7 

7a. Total gill rakers 21-24; lateral-line scales 28-30; first dorsal-fin height 4.3-5.1 times in SL; caudal-peduncle 
depth 9.0-10 times in SL; barbels white; four red bars on upper caudal-fin lobe in fresh fish, three distally from 

fork (Indian Ocean and Arafura Sea). U. margarethae sp. nov. 

7b. Total gill rakers 18-21; lateral-line scales 31-34; first dorsal-fin height 3.4-4.1 times in SL; caudal-peduncle 
depth 7.9-8.7 times in SL; barbels frequently yellow in fresh fish; 5-6 red or grey bars on upper caudal-fin lobe 
in fresh fish (Indo-Pacific). U. sundaicus 

8a. No bars on caudal fin, also not in live or fresh fish; first dorsal-fin tip black or pale brown to yellowish, colour 

may disappear on preserved fish; body depth at first dorsal-fin origin 3.0-3.7 times in SL in adult fish (> 7 cm 

SL); pectoral-fin length 1.1-1.2 times in head length.9 

8b. Caudal fin with either 6-8 red bars on upper lobe only or 7-13 pale brown to black bars on entire fin (3-6 bars 
on upper and 3-5 on lower lobe); bars conspicuous in live fish and mostly well retained on preserved fish; 
brown to black first dorsal-fin tip, retained on preserved fish; body depth at first dorsal-fin origin 3.2-4.5 times 
in SL in adult fish (> 7 cm SL); pectoral-fin length 1.0-1.6 times in head length.10 

9a. Total gill rakers 29-33; rakers on lower limb 22-24; tip of first dorsal fin pale brown to yellowish in fresh fish, 

not or only faintly retained on preserved fish; fresh fish with a narrow, yellow mid-lateral body stripe; anal- 
fin height 6.7-7.0 times in SL; first dorsal-fin height 4.5-5.0 times in SL; second dorsal-fin height 6.6-7.3 times 

in SL (Persian Gulf and Gulf of Oman).:. U. doriae 

9b. Total gill rakers 27-28; rakers on lower limb 19-21; tip of first dorsal fin black in fresh and preserved fish; 
fresh fish with two conspicuous, yellow lateral body stripes; anal-fin height 5.4-6.4 times in SL; first dorsal-fin 
height 3.9-4.4 times in SL; second dorsal-fin height 5.S-5.9 times in SL (Indo-West Pacific). U. sulphureus 
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10a. No bars on lower caudal-fin lobe; upper lobe with 6-8 red bars, faintly retained on preserved fish; one 
conspicuous yellow or gold mid-lateral body stripe in fresh fish; head length 3.5-3.7 times in SL; head depth 
through eye 5.8-6.3 times in SL (Indo-West Pacific, eastern Mediterranean). U. moluccensis 

10b. Lower caudal-fin lobe with 3-4 brown or black bars; upper caudal-fin lobe with 3-6 brown or black bars; no or 
at least two lateral body stripes in fresh fish; head length 3.0-3.6 times in SL; head depth through eye 4.6-6.1 
times in SL.11 

11a. Caudal-fin bars pale brown to dark brown, uniformly coloured, pale spaces between bars of nearly equal 
width; bars on upper caudal-fin lobe curved; two yellow or pale brown lateral body stripes on fresh fish; body 
depth at anal-fin origin 3.7-4.6 times in SL; pectoral-fin length 3.S-4.4 times in SL and 1.1-1.3 in head length; 
total gill rakers 26-32.12 

lib. Caudal-fin bars at least partly black or dark brown, vary in colour intensity, bars or the spaces between them 
vary often in width; caudal-fin bars on both lobes mostly straight and not curved; no or more than two lateral 
body stripes on fresh fish; body depth at anal-fin origin 4.1-5.6 times in SL; pectoral-fin length 4.1-4.7 times in 
SL and 1.3-1.6 in head length; total gill rakers 26-29.....14 

12a. Pectoral-fin length 4.2-4.4 times in SL and 1.3 times in head length, shorter than body depth at anal-fin origin, 
the latter 3.7-3.9 times in SL (SW India). U. indicus sp. nov. 

12b. Pectoral-fin length 3.5-4.1 times in SL and 1.1-1.2 times in head length, subequal to or longer than body depth 
at anal-fin origin, the latter 3.8-4.6 times in SL.13 

13a. Total number of gill rakers 26-28; rakers on lower limb 19-21; barbel length 4.9-6.6 times in SL; pectoral-fin 
length 3.8-4.1 times in SL and 0.9-1.0 times in (= subequal to) body depth at anal-fin origin; head length 
3.2-3.6 times in SL (East Africa and southern Red Sea). U. suahelicus sp. nov. 

13b. Total number of gill rakers 29(rarely 28)-32; rakers on lower limb 21-23; barbel length 4.3-5.4 times in SL; 
pectoral-fin length 3.5-4.0 times in SL and 0.8-0.9 times in (= greater than) body depth at anal-fin origin; head 
length 3.0-3.4 times in SL (South India and Sri Lanka). U. supravittatus sp. nov. 

14a. Head depth through eye 4.6-4.8 times in SL; anal-fin height 5.8-6.3; second dorsal-fin height 5.8-6.1 times in 
SL; no lateral body stripe in fresh fish (Red Sea). U. davidaromi 

14b. Head depth through eye 5.0-6.1 times in SL; anal-fin height 6.3-7.9; second dorsal-fin height 6.2-72 times in 
SL; no or more than two lateral body stripes on fresh fish.15 

15a. Body depth at anal-fin origin 4.6-5.6 times in SL; caudal-peduncle depth 11-12 times in SL; first dorsal-fin 
height 4.4-5.2 times in SL; vertical length of black tip on first dorsal fin and width of largest bar and/or 
interspace between distal-most bars of lower caudal-fin lobe narrower than orbit; no lateral body stripes on 
fresh fish (Indian Ocean)... U. mascareinsis 

15b. Body depth at anal-fin origin 4.1-4.7 times in SL; caudal-peduncle depth 8.6-10 times in SL; first dorsal-fin 
height 4.0-4.5 times in SL; vertical length of black tip on first dorsal fin and width of largest bar and/or 
interspace between distal-most bars of lower caudal-fin lobe sub-equal to or wider than orbit; 3 or 4 lateral 
body stripes on fresh fish: two yellow or coppery stripes mid-laterally and below, and one or two brown or 
pale brown stripes dorsally (Indo-West Pacific)... U. vittatus 


Upeneus davidaromi Golani 2001 

(Tables 3, 8; Plates 1, 3) 

Upeneus subvittatus (non Temminck & Schlegel 1843): 
Ben-Tuvia & Kissil 1988: 12, Fig. 11 (type locality: 
Elat, Gulf of Aqaba, Red Sea); depth range 200-600 
m; Baranes & Golani 1993: 310. 

Upeneus vitatus [sic] (non Forsskal): Khalaf & Disi 1997: 
120 (misspelling of name). 

Upeneus davidaromi Golani 2001: 112, Fig. la (type 
locality Eilat, Gulf of Aqaba). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 15 or 16; 
gill rakers 7 + 19-20 = 26-27; lateral-line scales 33-36; 
body depth at first dorsal-fin origin 24% SL; body 


depth at anus 20-21; caudal-peduncle depth 9.2-9.4; 
maximum head depth 24; head depth through eye 21- 
22; head length 32-33; orbit length 9.1-9.8; upper jaw 
length 14-15; barbel length 20-21; caudal-fin length 28- 
29; anal-fin height 16-17; pelvic-fin length 20; pectoral- 
fin length 23-24; first dorsal-fin height 20-21; second 
dorsal-fin height 16-17% SL; total number of caudal- 
fin bars 8-10, 5-6 dark bars on upper caudal-fin lobe 
(including one bar close to rear end of lateral line), 
colour of bars changing from pale brown proximally 
to dark brown or black at rear caudal-fin margin and 
tip in fresh fish; 3-4 bars on lower caudal-fin lobe, 
slightly increasing in width distally, one usually at tip 
and smaller, the distal-most two or three bars almost 
entirely dark brown or black; first dorsal-fin tip black; 
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Table 3. Meristic and colour characters (a), morphometric characters as %SL (b), and morphometric characters as 
ratios of SL (c) for the Western Indian Ocean Upeneus species. 


(a) 

l 

o. 

! 

Q 

t. 

| 

I 

Gill rakers on 
upper limb 

Gill rakers on 

lower limb 

Total gill rakers 

Lateral-line 

scales 

Bars on upper 

caudal-fin lobe * 

Bars on lower 

caudal-fin lobe 

Total bars ort 

caudal fin 

Caudal-fin bars 

retained in 

preserved fish 

Nr. of lateral 

body stripes 

Colour of lateral 

body stripes 

Lateral body 

stripe(s) retained 

in preserved fish 

Dark first dorsal- 

fin tip [retained 

in preserved fish] 

davidaromi 

8 

15-16 

7 

19-20 

26-27 

33-36 

5*6 

3-4 

8-10 

yes 

0 

no 

- 

yes [yes] 

doriae 

8 

15-17 

7-9 

22-23 

29-32 

33-35 

0 

0 

0 


1 

yellow 

faintly/no 

yes [faintly/no] 

guttatus 

7 

13-14 

6-8 

16-18 

23-25 

28-31 

5* 

5-8* 

10-13* 

no 

0 

no 


no 

indicus sp. nov. 

8 

15-16 

9 

20-22 

29-31 

36 

4-6 

4 

8-10 

faintly 

3 

pale brown 

no 

yes lyes] 

margarethae sp. nov. 

8 

13-14 

4-7 

16-18 

21-24 

28-30 

4 * 

5-6* 

9-10* 

no 

1 

yellow 

no 

no 

mascareinsis 

8 

15-16 

7-8 

19-22 

26-29 

35-38 

3-6 

3-4 

7-10 

yes 

0 

no 

- 

yes lyes] 

moluccensis 

8 

14-16 

7-8 

18-20 

26-27 

33-35 

6-8 

0 

6-8 

faintly 

1 

yellow 

no 

no ** 

oligospilus 

8 

13-14 

4-7 

16-18 

20-24 

28-31 

3-5 ’** 

3-4*** 

6-9*** 

yes 

1 

brown to black 

yes 

yes [yes] 

port 

7 

14 

7-8 

18-20 

26-27 

29-30 

4-6 

5-9 

11-15 

yes 

0 

no 

- 

no 

suahelicns sp. nov. 

8 

15-16 

6-8 

19-21 

26-28 

34-35 

4-6 

3-4 

8-10 

ves/faintly **** 

2 

pale brown 

no 

yes [yes] 

sulphureus 

8 

15-17 

7-8 

19-21 

27-28 

34-37 

0 

0 

0 


2 

yellow 

faintly/no 

yes [yes] 

sundaicus 

8 

13-14 

4-5 

14-15 

18-20 

31-34 

5-6* 

0 

5-6 * 

no 

1 

pale brown 

no 

no 

supravittatus sp. nov. 

8 

16-17 

7-9 

21-23 

28-32 

34-36 

4-6 

3-5 

8-10 

yes 

2 

pale brown 

no 

yes [yes] 

taeniopterus 

8 

13-14 

5-6 

16-17 

21-23 

35-39 

4-8 

3-6 

7-13 

yes 

2 

pale brown 

no 

no 

tragula 

8 

13-14 

5-8 

14-17 

19-24 

28-30 

5-6*** 

5-6*** 

10-12*** 

yes 

1 

brown to black 

yes 

yes [yes] 

vittatus 

8 

15-16 

7-8 

19-21 

27-29 

36-38 

4-5 

3-4 

7-9 

yes 

3 or 4 

2 yellow, 1 or 2 
light brown above 

no 

yes [yes] 


* not retained in preserved fish; “ sometimes a very tiny dark patch at or close to tip; ”* less in juveniles < 70 mm; ““ faintly retained in Red Sea specimen 


(b) 

Body depth j 

at first 
dorsal-fin 
origin 

Body depth 

1 at anal-fin 

origin 

Caudal- 

peduncle 

depth 

Maximum 
head depth 

Head depth 
through eye 

Head length 

Orbit length 

Upper jaw 
length 

Barbel 

length 

Caudal-fin 

lenglh 

Anal-fin 

height 

Pelvic-fin 

length 

Pectoral-fin 

length 

Firsl dorsal- 

fin height 

Second 

dorsal-fin 

height 

davidaromi 

24 

20-21 

9.2-9.4 

24 

21-22 

32-33 

9.1-9.8 

14-15 

20-21 

28-29 

16-17 

20 

23-24 

20-21 

16-17 

doriae 

27-29 

24 

10-12 

23-24 

18-22 

29-31 

6.6-9.7 

11 

16-20 

26-28 

14-15 

18-20 

25-28 

20-22 

14-15 

guttatus 

22-25 

19-23 

9.3-11 

18-22 

15-19 

26-30 

6.3-8.8 

9.6-12 

16-19 

25-30 

15-19 

19-23 

20-22 

20-24 

14-18 

indicus sp. nov. 

29-31 

26-27 

11 

25 

18-19 

30-31 

7.0-7.1 

12 

19-20 

27-28 

13-14 

19 

23-24 

23-24 

15-16 

margarethae sp. nov. 

22-26 

20-24 

9.3-11 

19-23 

15-19 

27-31 

6.5-9.1 

10-12 

16-20 

27-31 

14-18 

20-24 

21-25 

20-23 

16-20 

mascareinsis 

22-26 

18-22 

8.3-9.3 

20-24 

17-19 

30-34 

7.7-11 

12-14 

18-24 

25-29 

13-16 

18-20 

21-24 

19-23 

15-16 

moluccensis 

24-26 

21-23 

9.0-10 

20-22 

16-17 

27-29 

7.3-8.9 

11-12 

15-17 

27-30 

13-15 

17-22 

25-27 

20-23 

14-16 

oligospilus 

23-26 

19-22 

9.8-11 

20-23 

15-19 

29-32 

S.4-7.9 

11-13 

16-20 

24-28 

15-18 

17-21 

18-22 

18-22 

16-18 

port 

21-24 

20-22 

9.1-10 

18-20 

15-16 

26-28 

6.3-7.8 

10-11 

16-18 

27-29 

16-17 

20-23 

20-22 

20-21 

15-16 

suahelicus sp. nov. 

26-30 

22-26 

9.9-11 

22-25 

17-19 

28-31 

7.1-9.4 

12-14 

15-20 

26-30 

15-17 

18-21 

25-26 

22-26 

16-18 

sulphureus 

29-33 

25-27 

11-12 

23-25 

18-20 

29-30 

7.4-8.7 

11-13 

17-21 

27-30 

16-18 

20-22 

24-26 

23-26 

17-18 

sundaicus 

25-28 

22-24 

11-13 

21-23 

17-20 

27-30 

6.1-7.2 

11-12 

18-21 

26-29 

16-18 

20-23 

21-23 

25-29 

16-18 

supravittatus sp. nov. 

26-30 

22-25 

9.9-11 

23-26 

17-20 

30-33 

6.8-8.5 

12-14 

19-23 

27-31 

14-17 

18-21 

25-28 

23-26 

15-17 

taeniopterus 

22-25 

20-23 

9.7-11 

17-21 

14-17 

25-29 

4.4-6.3 

11-13 

17-21 

28-32 

15-17 

18-20 

17-20 

20-23 

14-16 

tragula 

22-26 

20-23 

9.9-11 

19-23 

15-17 

27-31 

6.1-8.3 

11-14 

15-19 

28-32 

16-19 

20-24 

19-21 

21-24 

17-20 

vittatus 

25-29 

21-24 

9.9-12 

21-26 

18-20 

30-31 

7.0-8.7 

11-13 

17-21 

26-30 

15-16 

18-21 

22-24 

22-25 

14-16 


(c) 

Body depth 
at first 
dorsal-fin 
origin 

Body depth 
at anal-fin j 
origin j 

Caudal- 

peduncle 

depth 

Maximum 
head depth 

Head depth 
through eye 

Head length 

Orbit length 

Upper jaw 

length 

Barbel 

length 

Caudal-fin 

length 

Anal-fin 

height 

Pelvic-fin 

length 

Pectoral-fin 

length 

First dorsal- 
fin height 

Second 

dorsal-fin 

height 

davidaromi 

4.1 

47-5.0 

11 

4.14.2 

4.64.8 

3.0-3.1 

10-11 

(>.7-7.2 

48-5.0 

35-3.6 

5.8-6.3 

5.0-5.1 

4.3 

4749 

5.8-6.1 

doriae 

34-3.7 

414.2 

86-9.6 

4.14.4 

46-5.5 

3.2-3.5 

10-15 

8.8-9.2 

5.0-6.4 

35-3.8 

6.7-7.0 

5.1-5.7 

3.64.0 

45-5.0 

6.6-7.3 

guttatus 

4.04.6 

44-5.2 

9.3-11 

45-5.5 

5.3-6.7 

3.4-3.9 

11-16 

8.3-10 

5.2-6.3 

3.44.1 

5.3-6.8 

44-5.2 

45-5.0 

41-5.0 

5.6-7.1 

indicus sp. nov. 

3.2-3.4 

3.7-3.9 

8.9-9.0 

4.04.1 

5.3-5.4 

3.2-3.3 

14 

8.0-8.2 

5.1-5.3 

35-3.8 

7.3-75 

5.4 

4.244 

424.3 

64-6.8 

margarethae sp. nov. 

3.84.6 

4.2-5.1 

9.0-11 

43-5.2 

5.2-6.6 

3.2-3.7 

11-15 

8.5-9.8 

5.1-6.4 

33-3.7 

5.6-7.1 

42-5.1 

4.04.9 

4.3-5.1 

49-6.3 

mascareinsis 

3.84.5 

46-5.6 

11-12 

4.2-5.0 

5.2-6.1 

3.0-3.3 

9.5-13 

6.9-8.0 

4.2-5.4 

3.54.0 

6.3-7.9 

5.0-5.6 

414.7 

44-5.2 

62-6.9 

moluccensis 

3.94.2 

4.34.7 

9.8-11 

4.54.9 

5.8-6.3 

35-3.7 

11-14 

8.S-8.8 

6.0-6.6 

33-3.7 

6.7-7.7 

46-5.8 

3.7-40 

44-5.1 

6.3-7.3 

oligospilus 

3.84.3 

46-5.2 

9.4-10 

4.34.9 

5.1-6.5 

3.2-35 

13-18 

75-9.1 

5.0-6.4 

3.64.1 

5.5-66 

4.7-6.0 

46-5.7 

45-5.6 

54-6.3 

pori 

4.24.7 

46-5.1 

10-11 

5.0-5.6 

6.4-68 

3.5-3.9 

13-16 

9.1-9.8 

S.6-6.2 

35-3.7 

5.8-64 

4.4-5.0 

45-5.1 

48-5.1 

6.1-6.6 

suahelicus sp. nov. 

3.3-3.9 

3.84.5 

8.7-10 

4.04.6 

5.2-6.0 

3.2-3.6 

11-14 

7.3-8.7 

4.9-6.6 

3.4-3.8 

5.8-6.6 

4.8-5.6 

3.84.1 

3.94.5 

55-6.4 

sulphureus 

3.0-3.4 

3.84.1 

8.6-9.S 

4.04.3 

5.1-5.6 

3.3-35 

12-13 

75-9.4 

47-6.0 

3.3-3.7 

5.4-64 

46-5.1 

3.84.1 

3.94.4 

55-5.9 

sundaiats 

3.54.0 

414.5 

7.9-8.7 

4.34.8 

5.0-5.9 

3.3-3.7 

14-17 

8.1-8.9 

4.8-5.7 

35-3.9 

5.6-64 

44-5.0 

444.9 

3.4-41 

5.6-65 

supravittatus sp. nov. 

3.3-3.8 

414.6 

9.0-10 

3.84.4 

49-5.9 

3.0-3.4 

12-15 

7.1-8.7 

43-5.4 

3.2-3.7 

5.9-6.9 

4.7-S.6 

3.54.0 

3.94.4 

S.8-6.9 

taeniopterus 

3.94.5 

44-5.0 

9.410 

47-5.9 

5.7-7.0 

354.0 

16-23 

7.9-9.4 

47-6.0 

3.1-3.6 

5.8-6.9 

5.0-5.7 

5.0-5.8 

43-5.0 

6.3-7.2 

tragula 

3.84.5 

44-5.1 

9.0-10 

4.3-S.3 

5.7-6.6 

3.2-3.8 

12-16 

7.1-9.2 

5.4-6.7 

3.1-3.6 

5.2-64 

42-5.0 

47-5.3 

4.24.8 

4.9-6.0 

vittatus 

3.44.0 

414.7 

8.6-10 

3.94.7 

5.G-5.5 

3.2-3.3 

12-14 

7.7-8.7 

4.7-5.8 

3.3-3.8 

64-6.9 

48-55 

4.24.6 

4045 

6.3-7.2 


caudal-fin bars and black dorsal-fin tip retained on 
preserved fish; barbels white; no lateral body stripes; 
head and body silvery laterally, the snout and dorsal 
part of head and body reddish, and belly white in fresh 
fish; white belly colouration partly retained and body 
dorsally darkened in preserved fish. 

Distribution. Red Sea 

Comparisons. A Western Indian Ocean species of 


the vittatus group (Tables 3, 8; Plates 1-3): Upeneus 
davidaromi differs from U. indicus in fewer gill 
rakers, body and caudal-peduncle less deep, deeper 
head through eye, larger suborbital depth, longer 
head, larger orbit, longer upper jaw, higher anal fin, 
lower first dorsal-fin, caudal-fin bars less uniformly 
coloured, and lateral body stripes absent; from U. 
mascareinsis it differs in deeper head through eye, 
greater suborbital depth, longer postorbital and head, 
and body colouration silvery instead of rose-red; it 
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differs from 17. suahelicus in body and caudal-peduncle 
less deep, deeper head through eye, larger suborbital 
depth, longer head and snout, shorter pectoral fins, 
lower first dorsal-fin, lateral body stripes absent, and 
caudal-fin bars less uniformly coloured; it differs from 
17. supravittatus in fewer gill rakers, body and caudal- 
peduncle less deep, deeper head through eye, larger 
suborbital depth, larger orbit, shorter pectoral fins, 
lower first dorsal-fin, lateral body stripes absent, and 
caudal-fin bars less uniformly coloured; and it differs 
from 17. vittatus in body less deep at dorsal-fin origin 
and caudal-peduncle less deep, deeper head through 
eye, larger suborbital depth, longer head, larger orbit, 
longer upper jaw, shorter distance between dorsal fins, 
shorter anal-fin base, lower first dorsal fin, lateral body 
stripes absent and widest bar on lower caudal-fin lobe 
smaller. 

Remarks. Among the two known deep water species 
of Upeneus from the Indian Ocean region, 17. davidaromi 
occurs deepest, with a reported depth range of 150 to 
600 m depth, while the maximum depth reported for U, 
mascareinsis is 400 m (Fourmanoir Gueze 1967). The 
photographed specimen (Plate 1) differs from another 
individual of Upeneus davidaromi illustrated in the 
species description by Golani (2001) in a more regular 
bar and interspace width on the lower caudal-fin lobe, 
Upeneus davidaromi attains 24 cm SL. 

Upeneus doriae (Gunther 1869) 

(Tables 3, 7; Plates 1, 3) 

Upeneoides doriae Gunther 1869: 445 (type locality: 

Bender Abassi, Persian Gulf). 

Mulloichthys auriflamma (non Forsskal): Blegvad & 
Loppenthin 1944:133, Plate 7, Fig. 1 (Persian Gulf). 
Upeneus doriae : Randall 1995: 243, Fig. 633 (photo 
of 20 cm fish from Oman); diagnosis and colour 
photograph; Carpenter et al. 1997:193, PL 13, Fig. 88 
(Persian Gulf); Kim & Nakaya 2003,109 ££., Fig.!; re- 
description and photograph of preserved fish. 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 15-17; 
gill rakers 7-9 + 22-24 = 29-33; lateral-line scales 33- 
35; body depth at first dorsal-fin origin 27-29% SL; 
body depth at anus 24; caudal-peduncle depth 10-12; 
maximum head depth 23-24; head depth through eye 
18-22; head length 29-31; orbit length 6.6-9.7; upper 
jaw length 11; barbel length 16-20; caudal-fin length 
26-28; anal-fin height 14-15; pelvic-fin length 18-20; 
pectoral-fin length 25-28; first dorsal-fin height 20-22; 
second dorsal-fin height 14-15% SL; no bars on caudal 
fin; one narrow, yellow mid-lateral body stripe, usually 
not retained on preserved fish; first dorsal-fin tip pale 
brown to yellowish in fresh fish, pigmentation faintly 
retained or lost in preserved fish; barbels white; body 
silvery, dorsally darkened in fresh fish and pale to dark 
brown, sometimes dorally darker in preserved fish. 


Distribution. Persian Gulf and Gulf of Oman 

Comparisons. Western Indian Ocean species of the 
moluccensis group (Tables 3, 7, Plates 1-3): Upeneus 
doriae differs from IL moluccensis in more gill rakers, 
deeper body and head, no bars on caudal fin, and body 
colouration silvery vs red in fresh fish; and it differs 
from 17. sulphureus in more total gill rakers and gill 
rakers on lower limb body less deep, shorter pelvic fins, 
and lower dorsal fins. 

Remarks. In their redescription of Upeneus doriae , Kim 
and Nakaya (2003) emphasize the higher number of gill 
rakers on the lower limb as important for the distinction 
with 17. sulphureus. Comparison of material from the 
two Gulf areas revealed geographic differences in orbit 
size and caudal-fin length in adult specimens (Table 
7). However, because the Gulf of Oman specimens are 
clearly larger in size than those of the Persian Gulf, 
the possibility of allometric changes during ontogeny 
cannot be ruled out. One juvenile (< 58 mm SL) from 
the Persian. Gulf, which was examined in detail, clearly 
deviated in several morphometric measurements from 
adult specimens and hence, similar to U. mascareinsis , 
17. Iragula, and U. oligospilus , was treated separately, 
together with the second juvenile specimen (46 mm SL, 
Table 7). 

Meristic and selected morphometric data, and 
photographs of fresh and preserved fish from the 
eastern Gulf of Oman (BPBM 31270, 31268, and 
31269) were made available by Jack Randall, Arnold 
Suzumoto, Jerry Finan and Jeff Williams, indicating 
that in the Gulf of Oman the first dorsal-fin tip of fresh 
fish is pale yellowish rather than pale brown, and this 
pigmentation can be completely lost after preservation. 
The same is true for the yellow mid-lateral body stripe; 
the body color in preserved fish varies from pale brown 
to brown and is in some instances dorsally darker, or 
a broad darker stripe appears along the mid body. 
There is a tight overlap in counts, the BPBM material 
having 31-33 total gill rakers (22-24 on lower limb). If 
the morphometric measurements of adult fish (> 70 cm 
SL) examined in the current study are combined with 
data from the BPBM specimens, important diagnostic 
characters such as body depth at first dorsal-fin origin 
(27-30% SL), body depth at anal-fin origin (24-28% 
SL), and head length (29-35% SL) retain rather narrow 
ranges and overlap. The BPBM specimens are included 
as "additional material" in the material list. 

Upeneus doriae attains 20 cm SL; it occurs in shallow 
water to 45 m depth. 

Upeneus guttatus (Day 1868) 

(Tables 3,4; Plates 1 , 3) 

Upenoides guttatus Day 1868: 938 (type locality: Madras, 

India). 

Upeneus crosnieri Fourmanoir & Gueze 1967: 52, Fig. 
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I/c (type locality Mitsio, Pracel Bank, Madagascar); 

Bauchot et al. 1985: 7 (synonym of Upeneoides 

guttatus Day 1868). 

Upeneus guttatus: Randall & Kulbicki 2006, pp. 301, Figs. 

3-4 (diagnosis and two colour photographs). 
Upeneus bensasi (non Temminck & Schlegel): De Bruin et 

al. 1994: 270, PI. 9, Fig. 136; (Sri Lanka). 

Diagnosis. Dorsal fins VII + 9; pectoral fins 13-14 
(mostly 13, in 24 of 27 specimens); gill rakers 6-8 + 
16-18 = 23-25; lateral-line scales 28-31; body depth at 
first dorsal-fin origin 22-25% SL; body depth at anus 
19-23; caudal-peduncle depth 9.3-11; maximum head 
depth 18-22; head depth through eye 15-19; head 
length 26-30; orbit length 6.3-8.8; upper jaw length 
9.6-12; barbel length 16-19; caudal-fin length 25-30; 
anal-fin height 15-19; pelvic-fin length 19-23; pectoral- 
fin length 20-22; first dorsal-fin height 20-24; second 
dorsal-fin height 14-18% SL; total bars on caudal fin 
10-13, upper caudal-fin lobe with 5 reddish bars, of 
similar width or narrower than the pale interspaces 
between the bars, not retained on preserved fish; 5-8 
faint, irregular red bars on exterior margin of lower 
caudal-fin lobe, sometimes extending over entire lobe 
or absent, not or only traces retained on preserved fish; 
no lateral body stripes; first dorsal-fin tip pale; barbels 
yellow or white in fresh fish; body white below lateral 
line, covered by red pigmentation above lateral line 
which may also reach down ventrally, forming red 
patches or blotches; belly white; body pale brown and 
not dorsally darkened in preserved fish. 

Distribuhon. Red Sea to Somalia, Kenya, Mozambique, 
South Africa (KwaZulu-Natal), Madagascar, Reunion, 
Seychelles, India, Sri Lanka, Bay of Bengal, Andaman 
Sea, Malaysia, Singapore, northern Australia and 
Philippines. 

Comparisons. Western Indian Ocean species of the 
japonicus group (Tables 3, 4, Plates 1, 3): Upeneus 
guttatus differs from U. pori in mostly 13 vs 14 pectoral- 
fin rays, fewer gill rakers, no or only traces of bars vs 
conspicuous bar patterns on both caudal-fin lobes of 
preserved fish, and pale brown vs dorsally dark body 
on preserved fish. 

Non-Western Indian Ocean species of the japonicus 
group (Table 4): Upeneus guttatus differs from U. 
asymmetricus in fewer gill rakers, half body at anal-fin 
origin less deep, bars not crossing entire lower caudal- 
fin lobe in fresh fish, no lateral body stripe in fresh fish, 
and bars in most cases not retained on preserved fish; 
from U. australiae it differs in mostly 13 vs 14 pectoral- 
fin rays, lateral body stripe absent in fresh fish, lower 
caudal-fin lobe not entirely crossed by bars in fresh fish, 
caudal-fin bars in most cases not retained on preserved 
fish, and body dorsally paler in preserved fish; from 
U.francisi it differs in mostly 13 vs 14 pectoral-fin rays, 
fewer gill rakers, shorter head, shorter postorbital 
length, shorter paired fins and body colour red vs 


silvery in fresh fish; from U . japonicus it differs in fewer 
gill rakers, shorter barbels, shorter pectoral fins, and 
bars present along ventral margin of lower caudal-fin 
lobe in fresh fish; and from the Atlantic U. parvus it 
differs mostly in 13 vs 15 pectoral-fin rays, fewer gill 
rakers and lateral-line scales, shorter barbels, longer 
and higher anal fin, shorter pectoral fin, and bars not 
crossing lower caudal-fin lobe entirely on fresh fish. 

Remarks. Bauchot et al. (1985) synonymized Upeneus 
crosnieri Fourmanoir & Gueze 1967 with U . guttatus (Day 
1868). We follow this conclusion based on examination 
of the holotype of U. crosnieri which overlaps LI. guttatus 
in all important characters. 

New record for the Red Sea. Upeneus guttatus attains 
16 cm SL; depth range 8-80 m. 


Upeneus indicus sp. nov. 

(Tables 3, 8; Plates 1,3) 

Holotype: BPBM 27524,137 mm. Cochin, western India, 
collected by J. E. Randall via local fishermen (31-01- 
1980). 

Paratype: BPBM 40987, 132 mm. Cochin, collected 
together with holotype. 

Diagnosis. Dorsal fin VIII + 9; pectoral fins 15-16; gill 
rakers 9 + 20-22 = 29-31; lateral-line scales 36; body 
depth at first dorsal-fin origin 29-31% SL; body depth 
at anal-fin origin 26-27; caudal-peduncle depth Hz- 
maximum head depth 25; head depth through eye 18- 
19; head length 30-31; orbit length 7.0-7.1; upper jaw 
length 12; barbel length 19-20; caudal-fin length 27-28; 
anal-fin height 13-14; pelvic-fin length 19; pectoral- 
fin length 23-24; first dorsal-fin height 23-24; second 
dorsal-fin height 15-16% SL; total bars on caudal fin 
8-10, 4-6 pale brown bars on upper caudal-fin lobe, 
4 of same colour on lower caudal-fin lobe; the three 
proximal bars on upper caudal-fin lobe slightly curved; 
caudal-fin bars wider than pale interspaces between 
them; bars faintly retained on preserved fish; three pale 
brown lateral body stripes on fresh fish, one mid-lateral 
stripe reaching from behind head to caudal-fin base, 
one stripe well below starting behind pectoral-fin base, 
and a third, short stripe just above lateral line below 
dorsal fins; length of dark first dorsal-fin tip clearly 
smaller than orbit; head and body silvery-rose laterally, 
dorsally dark reddish, and belly silvery white in fresh 
fish; body in preserved fish uniformly brown. 


Description. Measurements in % SL and counts are 
given in Table 8; morphometric data as ratios of SL 
for holotype, data for paratype, if different, in brackets: 
body deep, its depth at first dorsal-fin origin 3.2 [3.4], 
body depth at anal-fin origin 3.7 [3.8], head length 3.2 
[3.3], similar to maximum depth of body and longer 
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than caudal-fin length (3.6 [3.7]), height of second dorsal 
fin 6.7 [6.3] less than barbel length (5.0 [5.3]); pectoral- 
fin length 4.2 [4.3], clearly longer than pelvic-fin length 
(4.8); caudal-peduncle depth 9.1, clearly larger than 
orbit (14). 

Fresh colour (Plate 1): Head and body silvery-rose, belly 
silvery-white, dorsal surface of body and head reddish; 
body with three narrow, pale brown lateral stripes, one 
mid-lateral from head to caudal-fin base, anteriorly well 
below lateral line, crossing line below second dorsal fin, 
and connecting to proximal-most bar of upper caudal- 
fin lobe, one stripe starting behind pectoral-fin base 
and connecting to proximal-most bar of lower caudal- 
fin lobe, and a third, short stripe just above lateral line, 
starting below first dorsal and ending below second 
dorsal fin; upper lobe of caudal fin white, rays pale 
rose-gray proximally and hyaline distally, with 5 or 6 
pale brown bars, the fin lobe tip dark, the proximal 3 
or 4 bars slightly curved; lower caudal-fin lobe white, 
rays mostly hyaline with 4 straight pale brown bars, 
the lobe tip pale; bars and white interspaces on both 
lobes uniform in width, the bars slightly wider than 
the interspaces; spinous dorsal fin white, with two 
pale brown horizontal stripes, the lower one thin and 
considerably separated by a pale white interspace from 
base, the upper one as wide as the black fin tip above, 
vertical length of black fin tip smaller than orbit and 
nearly equal to caudal-fin bar width; ail three pale 
interspaces between stripes wider than stripes or fin 
tip; soft dorsal fin pale white, with four pale brown 
horizontal stripes, the uppermost stripe covering the 
fin tip almost completely except for a tiny pale spot 
at the very tip itself; the two lower stripes narrow, the 
lowest one only present on distal part of the fin; the two 
uppermost stripes of similar width as the middle stripe 
on the spinous dorsal fin; anal and pelvic fins hyalibane 
with white rays, rose at base; pectoral fins hyaline. 

Preserved colour (Plate 3): Plead and body uniformly 
brown; black, first dorsal-fin tip distinct; lateral body 
stripes absent; bars on caudal-fin lobes faint and rather 
indistinct (not retained on upper caudal-fin lobe of 
para type); pectoral, pelvic and anal fins transparent. 

Distribution. Only known from the type locality. 
Cochin, Western India 

Etymology. The name " indicus" derives from the type 
locality and is treated as a noun in apposition. 

Comparisons. Western Indian Ocean species of the 
inttatus group (Tables 3, 8, Plates 1—3): Upeneus indicus 
differs from U. davidaromi in more gill rakers, deeper 
body and caudal peduncle, head through eye less 
deep, smaller suborbital depth, shorter head, smaller 
orbit, shorter upper jaw, lower anal fin, higher first 


dorsal fin, caudal-fin bars more uniformly coloured, 
and lateral body stripes present in fresh fish; U. indicus 
differs from II mascareinsis in more gill rakers on upper 
limb, deeper body and caudal peduncle, larger head 
depth, smaller orbit, caudal-fin bars more uniformly 
coloured and more regularly sized on lower lobe, and 
lateral body stripes present in fresh fish; it differs from 
U. suahelicus in more gill rakers and lateral-line scales, 
deeper half body at first dorsal-fin origin, orbit, lower 
anal fin, shorter pectoral fins, and lateral head and 
body colour reddish vs silvery-white; it differs from 
li. supravittatus in a deeper body, shorter pectoral fins, 
and lateral head and body colour reddish vs brassy in 
fresh fish; and it differs from If. znttatus in more gill 
rakers on upper limb, deeper body at anal-fin origin, 
smaller orbit, caudal-fin bars less intensely and more 
uniformly coloured, more regularly-sized on lower 
lobe, black first dorsal-fin tip smaller, and lateral body 
and head colour reddish vs silvery white. 

Remarks. Upeneus indicus attains 14 cm SL; no depth 
information is available. 

Upeneus margarethae sp. nov. 

(Tables 3,5; Plates 1,3) 

Upeneus hensasi (Temminck & Schlegel 1843): Bauchot 
& Bianchi. 1984/ in part; Fischer et al. 1990, 155; in 
part. 

Holotype: SAIAB 82217, male 82 mm, Mozambique, 
R.V. Dr. F. Nansen , M07-78, 35*78.60' S, 19*93.61' E, 47 
m, bottom trawl. 

Paratypes : Somalia: USNM 396092, 124 mm, 11°14' 
N, 51°08' E; Kenya: SAIAB 82817, 5: 89-110 mm, off 
Kipini, 02°38' S, 40°28' E, 25-50 m; Mozambique: 
SAIAB 82209, 89 mm, R.V. Dr. F. Nansen , M07-77, 
35°51.21' S, 19°79.08' E, 28 m, bottom trawl; SAIAB 
82814,89-97 mm. Western Indian Ocean, Mozambique, 
R.V. Dr. F. Nansen , M07-78, 35°78.60' S 19°93.61' E, 47 
m, bottom trawl; Madagascar: SAIAB 82815,11: 67-94 
mm, Tsimipaika Bay, MAD 95-10, 8-12 in. 

Non-types: MNHN1984-455,93-94 mm, 20W N, 39°00' 
E (Eritrea); ZMUC P49161, 105 mm (Persian Gulf); 
USNM 396094,78-79 mm, Colombo fish market, landed 
at Eravur (Sri Lanka); BMNH1983 5.5.28-30,3:108-117 
mm, 20°10' S, 118°25' E (NW Australia); AMS 1.21849- 
009 95 mm, 11°29' S, 134°23' E, Arafura Sea, R.V. Soda, 
100-105 m, engel trawl (N Australia). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 13-14, 
mostly 14 (in 26 of 29 individuals); gill rakers 4-7 +16- 
18 ~ 21-24; lateral-line scales 28-30; body depth at first 
dorsal-fin origin 22-26% SL; body depth at anus 20-24; 
caudal-peduncle depth 9.3-11; maximum head depth 
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19-23; head depth through eye 15-19; head length 27- 
31; orbit length 6.5-9.1; upper jaw length 10-12; barbel 
length 16-20; caudal-fin length 27-31; anal-fin height 
1448; pelvic-fin length 20-24; pectoral-fin length 
21-25; first dorsal-fin height 20-23; second dorsal- 
fin height 16-20% SL; total bars on caudal fin 8-10, 4 
bars on upper caudal-fin lobe, 3 on lobe itself and one 
at lobe base; broad red band on lower caudal-fin lobe, 
covering up to 5 or 6 red bars which are only partly 
visible along the outer, ventral fin margin in fresh fish, 
bars may become more visible in preserved fish; but are 
usually not retained on preserved fish, apart from some 
traces of bars and dark pigmentation at the lower lobe 
fin tip; a single mid-lateral body stripe running through 
eye, red from snout tip to eye and yellow from behind 
eye to caudal-fin base, not retained on preserved fish; 
first dorsal-fin tip pale; barbels white; body red above 
lateral line, body and head white laterally, with red or 
rose dots or blotches, ventral side of head and belly 
white; body uniformly pale brown in preserved fish; 
first minute dorsal-fin spine frequently dark pigmented 
forming a small spot at fin origin that is often distinct 
from above in preserved fish. 

Description. Measurements in % SL and counts are 
given in Table 5; morphometric data as ratios of SL for 
holotype, data for para types in brackets: body elongate, 
body depth at first dorsal-fin origin 3.9 [3.8-4.S], body 
depth at anal-fin origin 4.2 [4.3-5.0], head length 3.4 
[3.2-3.7] larger than maximum depth of body and sub¬ 
equal to caudal-fin length (3.7 [3.2—3.7]), second dorsal- 
fin length 5.6 [5.0—6.3], similar to barbel length (5.9 [5.0- 
6.3]), pelvic-fin length 4.3 [4.2-5.0], similar to length of 
pectoral fins (4.3 [4.0-4.8]), caudal-peduncle depth 9.1 
[9.1-11], larger than orbit length (11 [11-15]). 

Fresh colour (Plate 1): Head and body white laterally, 
with some irregular faint red markings, red dorsally 
(above lateral line), belly white; a red mid-lateral stripe 
on snout through eye, yellow from eye to caudal-fin 
base, stripe anteriorly below lateral line, posteriorly 
along or slightly above lateral line; the stripe sometimes 
overlain with red. Iris completely red. Dorsal fins pale, 
with two sub-horizontal red stripes; pectoral fins 
hyaline, the rays pale reddish; pelvic fins pale, with 
3 or 4 faint, dusky-red stripes; caudal-fin upper lobe 
hyaline, with three red bars on fin lobe itself and a 
fourth bar at the base of lobe; bar width equal to width 
of pale interspaces between bars; lower lobe with broad 
red band covering 5 or 6 red bars visible along ventral 
fin margin (89 mm paratype with inner margin of lower 
caudal-fin lobe dark, and a series of three small pale 
spots); anal fin hyaline, with white rays; barbels white. 

Preserved colour (Plate 3): head and body pale beige to 
pale brown, some isolated dark patches on operculum 
on dorsal side of body; a few types show a dark saddle 
behind the second dorsal fin that reaches to lateral line; 
all fins transparent and without pigment, except for a 


dark interior margin on lower caudal-fin lobe towards 
tip of lobe and some small dark spots or stripes on both 
lobes; sometimes also remains of bars on caudal-fin 
lobes, on lower lobe up to six dark narrow bars reaching 
from close to ventral margin to about two-thirds of lobe 
width, becoming most conspicuous at mid of lobes. In 
holotype and several paratypes the minute spine in 
front of the first dorsal fin is indicated by a dark dot. In 
specimens with intact scales, the lateral line is distinct, 
extending to or slightly beyond caudal-fin base. 

Distribution. Red Sea to Somalia, Kenya, Mozambique, 
Madagascar, Persian Gulf, Sri Lanka, NW Australia, N 
Australia (Arafura Sea). 

Etymology. The name of this species " margarethae" 
is in honour of the mother of the first author, the late 
Margaretha Uiblein (nee Feichtinger). 

Comparisons. Western Indian Ocean species of the 
tragula group (Tables 3, 5, 6; Plates 1-3): Upeneus 
margarethae differs from U. oligospilus in shorter snout 
and postorbital length, longer caudal fin, longer pelvic 
and pectoral fins, 4 red vs 3-4 brown or black bars 
on upper caudal-fin lobe, no conspicuous dark bars 
on lower caudal-fin lobe, body and fins lacking dark 
blotches or dots, first and second dorsal-fin tips pale in 
both fresh and preserved fish, colour of mid-lateral body 
stripe yellow vs brown or dark brown, and mid-lateral 
body stripe not retained on preserved fish; it differs 
from U. sundaicus in more gill rakers, fewer lateral¬ 
line scales, caudal peduncle and suborbital less deep, 
lower first dorsal fin, 4 vs 5-6 bars on upper caudal- 
fin lobe, the mid-lateral body stripe starting at snout 
vs behind eye, and barbels white vs yellow (colour 
patterns apply to fresh fish only); from U. taeniopterus 
it differs in fewer lateral-line scales, larger orbit, longer 
pelvic and pectoral fins, higher second dorsal fin, one 
vs two lateral body stripes in fresh fish, and caudal-fin 
bars in most cases not retained on preserved fish; and 
from U. tragula it differs in mostly 14 (in 26 of 29 fish) 
vs mostly 13 (in 13 of 16 fish) pectoral-fin rays, shorter 
jaws, longer pectoral fins, 4 red vs 5-6 brown or black 
bars on upper caudal-fin lobe in adults (> 70 cm SL), 
dark bars on lower caudal-fin lobe absent, the body and 
fins lacking dark blotches or dots, the first and second 
dorsal-fin tips pale, mid-lateral body stripe yellow vs 
brown to black, and mid-lateral body stripe colour not 
retained on preserved fish. 

Non-Western Indian Ocean species of the tragula 
group (Tables 5, 6): Upeneus margarethae differs from 
U . luzonius in more gill rakers, fewer lateral-line scales, 
half body at anal-fin origin and caudal peduncle less 
deep, head and body not darker dorsally in preserved 
fish, and pale interspaces between upper lobe bars 
wider; from U. mouthami it differs in mostly 14 vs 13 
pectoral-fin rays, shorter barbels, shorter first dorsal-fin 
base, broad red band vs brown to red bars on lower 
caudal-fin lobe in fresh fish, no bar remains or only 
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weak lines vs dark blotches as remains of bars on lower 
caudal-fin lobe in preserved fish, and white vs yellow 
barbels in fresh fish. 

Remarks. Since Lachner (1954) there has been 
speculation that there may be a different form of 
Upeneus bensasi (Houttyn, 1782) in the Western Indian 
Ocean, a name that he applied erroneously to Upeneus 
guttatus, which was described from off Madras, India. 
Since the synonymization of U. bensasi with the earlier 
described, seven dorsal-spine U.japonicus by Randall et 
al. (1993), it is clear that this eight-spine form cannot be 
ascribed to U. bensasi. Earlier workers such as Thomas 
(1969) may have already encountered this material, 
but probably missed the minute spine in front of the 
dorsal, as he did when examining the holotype of li. 
taeniopterus at MNHN in Paris (see also the species 
account of li. taeniopterus below). 

No information on colouration of fresh fish from 
areas other than the southern East African coast is 
currently available. Also, the specimens from northern 
parts of the Western Indian Ocean region, Sri Lanka and 
NW Australia showed some deviation in a PCA based 
on morphometric characters (Uiblein, unpublished 
data) and hence were not given a type status. 

Upeneus margarethae attains 11 cm SL; depth range 
8—50 m. 


Upeneus mascareinsis Fourmanoir & 
Gueze 1967 

(Tables 3, 8; Plates 1,3) 

Upeneus mascareinsis Fourmanoir & Gueze 1967: 50-51, 
Fig.I/b; photograph of preserved fish (type locality: 
Reunion); Letourneur et al. 2004, 212; Fricke et al. 
2009. 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 15-16; gill 
rakers 7-8 + 19-22 = 26-29; lateral-line scales 35-38; 
body depth at first dorsal-fin origin 22-26 %SL; body 
depth at anus 18-22; caudal-peduncle depth 8.3~9.3; 
maximum head depth 20-24; head depth through eye 
17-19; head length 30-34; orbit length 7.7-11; upper 
jaw length 12-14; barbel length 18-24; caudal-fin 
length 27-31; anal-fin height 13-16; pelvic-fin length 
20-24; pectoral-fin length 21-24; first dorsal-fin height 
19-23; second dorsal-fin height 15-16% SL; total bars 
on caudal fin 7-10, 3-6 bars on upper caudal-fin lobe, 
colour of bars changing from pale brown proximally 
to dark brown or black at distal margin of lobe; 3-4 
brown bars on lower caudal-fin lobe, becoming darker 
distally, last two completely dark brown or black, bars 
slightly increasing in width distally, bar on tip small; 
width of largest lower caudal-fin lobe bar and/or space 
between distal-most bars less than orbit; no lateral 
body stripes; first dorsal-fin tip dark; barbels white; 
body white ventrally and rose-red laterally, becoming 
dorsally darker with some gold iridescence along dorsal 


flanks and a darkened saddle behind second dorsal fin; 
preserved fish body uniformly brown or a bit darker 
dorsally, bars and black first dorsal-fin tip retained. 

Distribution. Madagascar, Mozambique, Reunion, 
Western Indonesia 

Comparisons. Western Indian Ocean species of 
the vittatus group (Tables 3, 8, Plates 1-3): Upeneus 
mascareinsis differs from li. davidaromi in head through 
eye less deep, smaller suborbital depth, shorter 
postorbital distance, and head and body colouration 
rose-red laterally instead of silvery; from U. indicus it 
differs in fewer gill rakers on upper limb, body and 
caudal peduncle less deep, smaller maximum head 
depth, larger orbit, caudal-fin bars less uniformly 
coloured and less regularly sized on lower lobe, lateral 
body stripes absent in fresh fish; from U. suahelicus it 
differs in body and caudal-peduncle less deep, shorter 
pectoral fin, caudal-fin bars less uniformly coloured 
and less regularly sized on lower lobe, lateral body 
stripes absent, and head and body colour reddish vs 
pale brown laterally; from U. supravittatus it differs in 
body and caudal peduncle less deep, shorter pectoral 
fin, lower first dorsal fin, caudal-fin bars less uniformly 
coloured and less regularly sized on lower lobe, bar 
interspace width on both lobes not generally narrower 
than bars; lateral body stripes absent, and head and 
body colour more reddish than brassy; and it differs 
from U. vittatus in caudal peduncle less deep, smaller 
suborbital depth, the largest bar and/or pale interspace 
between distal-most bars on lower caudal fin-lobe 
narrower, first dorsal-fin black tip smaller, lateral body 
stripes absent, and body and head colour laterally 
reddish instead of silvery-white. 

Non-Indian Ocean species of vittatus group (Table 8, 
Fig. 1): U. mascareinsis differs from U. subvittatus in more 
lateral-line scales, body and caudal peduncle less deep, 
shorter snout and postorbital length, lower anal-fin and 
shorter pectoral fins; the two species largely resemble 
each other in colour, U. subvittatus laterally silvery-grey 
in contrast to reddish, the dark saddle behind the second 
dorsal fin longer, extending from immediately behind 
second dorsal-fin base to base of upper caudal-fin lobe. 
Because of considerable overlap of morphometric 
measurements, a PCA based on 37 variables gathered 
from 9 U. mascareinsis and 5 U. subvittatus was carried 
out (Fig. 1). A clear separation was found between 
the two species. Body depth at first dorsal-fin origin, 
caudal-peduncle depth, maximum head depth, snout 
length, and pectoral-fin length are among the variables 
contributing most to the 31 % of total variance explained 
by the first principal component. 

Remarks. Our data agree well with several details given 
in the original species description of li. mascareinsis by 
Fourmanoir & Gueze 1967. Similar to U. davidaromi, 
considerable intraspecific variation in width of lower 
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Fig. 1. First principal component (PCI) based on 37 
morphometric characters against number of lateral- 
line scales for 9 Upeneus mascareinsis (Indian 
Ocean) and 5 U. subvittatus (West-Pacific) (WIO 
= Western Indian Ocean, EIO = Eastern Indian 
Ocean) 


Molucca Islands, Indonesia (BPBM 32266, 18 cm SL) 
with photographs of two specimens from Japan, one 
shown in Masuda et al. (1984) and another one in 
Okamura & Amaoka (1997), suggests the existence of 
additional colour variants with either a ventrally pale 
grey and dorsally brown body or an overall reddish 
body. Both specimens from Japan lack a dark saddle 
behind the second dorsal fin. Detailed taxonomic 
studies of these different forms are needed. 

To date Upeneus mascareinsis had only been recorded 
from Reunion and was assumed to be endemic there 
(Letourneur et al. 2004, Fricke et al. 2009). Our records 
for Madagascar, Mozambique and Western Indonesia 
are new for this species. It has been collected between 
100 and 400 m depth and thus inhabits the lower shelf 
and upper slope in the Indian Ocean proper, as does U. 
davidaromi in the Red Sea. Upeneus mascareinsis attains 
18 cm SL. 


Upeneus moluccensis (Bleeker 1855) 

(T ables 3, 7; Plates 1, 3) 


caudal-fin lobe bars and pale interspaces were found. 
These differences occur also among individuals of 
similar size and overlapping distribution and hence 
may indicate a colour polymorphism. 

One silvery juvenile specimen with an elongated 
body and short pectoral fins collected off Mozambique 
was found to be closely related to Upeneus mascareinsis 
based on meristic characters, some measurements of 
body form, and collecting depth (100 m; Fig. 2). This 
fish differed however considerably from adults of the 
species in orbit length, pectoral-fin length, distance 
of pectoral-fin origin from snout tip, maximum head 
depth, and the body colour dorsally silvery-bluish 
instead of reddish (Table 8, Plate 1, Fig. 2). Some of these 
deviations may reflect an early ontogenetic transition 
in lifestyle, as similar differences have been reported 
for other goatfish species (e.g., Caldwell, 1962, Uiblein 
2007). Due to these considerable differences and lack of 
additional comparative material this specimen is only 
referred to as cf. mascareinsis. 



Fig. 2. Photograph of Upeneus cf. mascareinsis , 
SAIAB 82328, 6.9 cm SL, collected off 
Mozambique (O. Alvheim, IMR) 


During the course of comparing U. mascareinsis with 
U. subvittatus we found indications for considerable 
variation in body colour among U. subvittatus specimens 
from different areas in the Pacific. Comparison of a 
specimen photographed by J. E. Randall from the 


Upeneoides moluccensis Bleeker, 1855: 409 (type locality: 

Ambon, Moluccan Islands). 

Upeneus moluccensis : Kumaran & Randall 1984, no page 
number, Plate III; colour photograph; Ben-Tuvia & 
Kissil 1988:11, Fig. 10 (Red Sea: Eritrea and Elat, Gulf 
of Aqaba); De Bruin et al. 1994: 270, PI. 20, Fig. 137 
(colour photo, Sri Lanka); Randall & Kulbicki 2006, 
301-302, Fig. 5 (diagnosis and colour photograph. 
New Caledonia). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 14-16; gill 
rakers 7-8 + 18-20 = 26-27; lateral-line scales 33-35; 
body depth at first dorsal-fin origin 24-26% SL; body 
depth at anus 21-23; caudal-peduncle depth 9.0-10; 
maximum head depth 20-22; head depth through eye 
16-17; head length 27-29; orbit length 7.3-8.9; upper 
jaw length 11-12; barbel length 15-17; caudal-fin length 
27-30; anal-fin height 13-15; pelvic-fin length 17-22; 
pectoral-fin length 25-27; first dorsal-fin height 20-23; 
second dorsal-fin height 14-16% SL; 6-8 thin red bars 
on upper caudal-fin lobe, faintly retained on preserved 
fish; no bars on lower caudal-fin lobe, but a red broad 
band covering the entire lower lobe apart from distal, 
inner margin, the latter somewhat darker; most of lower 
caudal-fin lobe pigmentation lost in preserved fish; one 
conspicuous yellow or gold mid-lateral body stripe 
from eye to upper caudal-fin base, not (or only faintly) 
retained on preserved fish; first dorsal-fin tip dark, 
also in preserved fish; barbels white; body silvery-rose, 
darkened above lateral stripe; in preserved fish body 
pale brown, slightly darkened dorsally. 

Distribution. Eastern Mediterranean, Red Sea to 
Mozambique, Arabian Sea, Madagascar, India, 
Andaman Sea, Indonesia, New Caledonia, Philippines, 
Taiwan and southern Japan. 


5 February 2010 









48 UlBLEIN & HEEMSTRA 


Comparisons. Western Indian Ocean species of the 
moluccensis group (Tables 3, 7, Plates 1-3, Fig, 2): 
Upeneus moluccensis differs from U. doriae in fewer gill 
rakers, body and head less deep, bars on caudal fin 
present, and body colouration red vs silvery in fresh 
fish; and it differs from U. sulphureus in body, head and 
caudal peduncle less deep, shorter and lower anal and 
dorsal fins, bars on the upper caudal-fin lobe present, 
one vs two lateral stripes and red vs white to silvery 
body colouration in fresh fish. 

Remarks. Upeneus moluccensis attains 18 cm SL; depth 
range: 1-99 m. 

Upeneus oligospilus Lachner 1954 

(Tables 3,6; Plates 1,3) 

Upeneus oligospilus Lachner 1954 (type locality: Persian 
Gulf). 

Upeneus tragula: Richardson 1846; Kuronuma & Abe 
1972, p. 88, Fig. 29 (drawing of 13.8 cm specimen 
from Kuwait with typical features of U oligospilus ). 
Synonym of Upeneus tragula: Randall & Kulbicki 2006, 
p. 305. 

Diagnosis: Dorsal fins VIII + 9; pectoral fins 13-14; gill 
rakers 4-7 + 16-18 = 20-24; lateral-line scales 28-31; 
body depth at first dorsal-fin origin 23-26 %SL; body 
depth at anus 19-22; caudal-peduncle depth 9.8-11; 
maximum head depth 20-23; head depth through eye 
15-19; head length 29-32; orbit length 5.4-7.9; upper 
jaw length 11-13; barbel length 16-20; caudal-fin length 
24-28; anal-fin height 15-18; pelvic-fin length 17-22; 
pectoral-fin length 18-22; first dorsal-fin height 18-22; 
second dorsal-fin height 16-18% SL; total number of 
bars on caudal fin 6-9 in adults (6 or less in juveniles > 
7 cm SL), upper caudaLfin lobe with 3-5 brown, dark 
brown or black bars; 3-4 brown, dark brown or black 
bars on lower lobe; a brown or dark-brown mid-lateral 
body stripe from tip of snout to caudaLfin base; body 
above stripe greenish grey, body below stripe white 
or beige, with irregular dark reddish brown spots and 
blotches, also on paired fins; dark marks on or very 
close to first and second dorsal-fin tips; barbels yellow 
in fresh fish; most of body and fin pigmentation retained 
on preserved fish. 

Distribution. Persian Gulf 

Comparisons. Western Indian Ocean species of the 
tragula group (Tables 3, 6, Plates 1-3, Fig. 3): Upeneus 
oligospilus differs from U. margarethae in longer snout 
and postorbital length, shorter caudal fin, shorter 
pelvic and pectoral fins, 3-4 brown or black vs 4 red 
bars on upper caudaLfin lobe, conspicuous dark bars 
on lower caudaLfin lobe present in fresh fish, body and 
fins showing dark blotches or dots, first and second 
dorsal-fin tips dark in both fresh and preserved fish. 


colour of mid-lateral body stripe brown or dark brown 
vs yellow, and mid-lateral body stripe retained on 
preserved fish; from U. sundaicus in more gilbrakers, 
fewer lateral-line scales, body at anal-fin origin and 
caudal peduncle less deep, paired fins mostly shorter, 
first dorsal fin considerably lower, lower caudaLfin lobe 
with 3 or 4 dark bars, dark blotches and dots on body 
and paired fins present, black dorsal-fin tips in both 
fresh and preserved fish present, and mid-lateral body 
stripe brown or dark brown vs pale brown, retained 
on preserved fish; from IL taeniopterus it differs in 
fewer lateral-line scales, greater maximum head depth, 
longer head and snout, shorter caudal fin, higher 
second dorsal fin, dark blotches and dots on body and 
paired fins present, black dorsal-fin tips in both fresh 
and preserved fish present, and mid-lateral body stripe 
brown or dark brown vs pale brown, only the former 
retained on preserved fish; and it differs from Li. tragula 
in shorter caudal fin and fewer caudaLfin bars both in 
adults (6-9 vs 10—12) and juveniles (6 vs 7-10) (Figs. 3A, 
B, D) and in greater postorbital length, longer distance 
between tip of snout to pectoral-fin origin, shorter 
pelvic fin, and lower second dorsal fin in adult fish, if 
size is referred to (e.g. Fig. 3C). [FIG. 3] 

Non-Western Indian Ocean species of the tragula 
group (Table 6): Upeneus oligospilus differs from IL 
luzonius in more gill rakers, caudal peduncle less deep, 
longer head and snout, shorter pelvic fin, lower first 
dorsal fin, dark dots and blotches on body and paired 
fins present, and dark dorsal-fin tips present; it differs 
from li. mouthami in longer snout and postorbital 
length, smaller orbit, longer upper jaw T , shorter barbels, 
longer first dorsal-fin base, shorter caudal fin, shorter 
paired fins, brown or dark brown vs yellow lateral 
body stripe, the former retained on preserved fish, dark 
dots and blotches on body and paired fins present, and 
dark dorsal-fin tips present. 

Remarks. Upeneus oligospilus is resurrected from 
synonymy with IL tragula (Randall & Kulbicki 2006), 
because these two species can be clearly distinguished 
by the combination of two characters, the total number 
of dark bars on the caudal fin and caudal-fin length 
(Fig. 3D). This distinction did not become apparent 
in the earlier taxonomic studies of Lachner (1954) and 
Thomas (1969) who provided caudaLfin bar counts, but 
no detailed comparisons of caudaLfin length. 

A photograph of a freshly collected 9.7 cm fish from 
the Gulf of Suez with short unpaired fins and 8 bars on 
the caudal fin that became recently available to the first 
author (Sergey Bogorodsky, pers. comm.) may indicate 
that U. oligospilus is distributed more widely. Thomas 
(1969) attributed one specimen from northern Sri 
Lanka to this species. The two juvenile specimens from 
Sri Lanka examined in this study clearly fall within the 
caudaLfin length range of Upeneus tragula. 

Upeneus oligospilus attains 17 cm SL; maximum 
reported depth is 13 m. 
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Fig. 3. Number of bars on caudal fin (A), caudal-fin length ratio (B), and second dorsal-fin height ratio (C) against 
SL in 16 Upeneus oligospilus and 16 U. tragula; the combination of caudal-fin length ratio and caudal-fin bar 
number (D) allows size-independent distinction between the two species. 


Upeneus pori Ben-Tuvia & Golani 1989 

(Tables 3, 4; Plates 1, 3) 

Upeneus pori Ben-Tuvia & Golani 1989: 13 ff.. Figs. 
1-2; photographs of fresh fish (ex-situ and in-situ) 
(type locality: Elat, Gulf of Aqaba, Red Sea); Kim & 
Nakaya 2002, 131, Fig. 3; diagnostic characters and 
photograph showing caudal-fin pattern. 

Diagnosis. Dorsal fins VII + 9; pectoral fins 14; gill 
rakers 7-8 + 18-20 = 26-27; lateral-line scales 29-30; 
body depth at first dorsal-fin origin 21-24% SL; body 
depth at anus 20-22; caudal-peduncle depth 9.1-10; 
maximum dead depth 18-20; head depth through eye 
15-16; head length 26-28; orbit length 6.3-7.8; upper 
jaw length 10-11; barbel length 16-18; caudal-fin 
length 27-29; anal-fin height 16-17; pelvic-fin length 
20-23; pectoral-fin length 20-22; first dorsal-fin height 
20-21; second dorsal-fin height 15-16% SL; total bars 
on caudal fin 11-15, upper caudal-fin lobe with 4-6 red- 
brown bars; 5-9 red-brown or grey bars on ventral half 
side of lower lobe, extending to a broad brown or dark 
grey stripe along middle of lobe; 3 or 4 brownish-red or 
grey bars on inner, dorsal half of lower caudal-fin lobe; 
in preserved fish bar patterns often retained, showing 
dark brown colouration; no or only faint indication of 
a mid-lateral body stripe in fresh fish; first dorsal fin 


not pigmented; barbels white or yellow; body greyish 
or red-brown, dorsally darkened and covered with 
grey to reddish-brown spots extending to lateral side; 
live fish may show a dark-brown or red bar from eye 
vertically downwards; body dorsally darkened in 
preserved fish. 

Distribution. Mediterranean, Red Sea to south coast of 
Oman, Madagascar. 

Comparisons. Western Indian Ocean species of the 
japonicus group (Tables 3, 4, Plates 1, 3): Upeneus pori 
differs from U. guttatus in 14 vs mostly 13 pectoral-fin 
rays, more gill rakers, 5-9 brown or grey bars on ventral 
half side of lower caudal-fin lobe vs 5-8 red, partly 
hidden bars along ventral margin of lower caudal-fin 
lobe of fresh fish, in conspicuous bar patterns vs no or 
only traces of bars on both caudal-fin lobes of preserved 
fish, and dorsally darkened vs pale brown body in 
preserved fish. 

Non-Western Indian Ocean species of the 
japonicus group (Table 4): Upeneus pori differs from 
U. asymmetricus in 14 vs 13 pectoral-fin rays, smaller 
interorbital distance, shorter and thinner barbels, longer 
and higher anal fin, and dark bars on ventral margin of 
lower caudal-fin lobe vs bars only on inner, dorsal side 
of lower lobe; from U. australiae it differs in more gill 
rakers, body at first dorsal origin smaller, smaller half 
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body depth at anal-fin origin, caudal peduncle more 
compressed and less deep, smaller head (both vertically 
and horizontally, with smaller interorbital distance), 
shorter and thinner barbels, and dark bars on ventral 
margin of lower caudal-fin lobe vs bars crossing entire 
lower lobe; it differs from U.francisi in fewer gill rakers, 
deeper body at anal-fin origin, head through eye less 
deep, shorter head and postorbital length, larger orbit, 
shorter jaws, longer second dorsal-fin base, shorter 
paired fins, and caudal bars in most cases well retained 
on preserved material; it differs from U. japonicus in 
shorter head length, shorter barbels and shorter caudal 
peduncle, longer caudal fin, shorter pectoral fin, lower 
dorsal fins, and bars on lower caudal-fin lobe present; 
and it differs from U. parvus in 14 vs 15 pectoral-fin 
rays, fewer lateral-line scales, body at anal-fin origin 
and head less deep, shorter jaws, shorter barbels and 
shorter inter dor sal distance, longer caudal peduncle, 
longer and higher anal fin, shorter pectoral fins, and 
bars restricted to ventral margin of lower caudal-fin 
lobe vs bars crossing entire lobe. 

Remarks. Comparison of colour patterns with the Red 
Sea population is restricted to preserved fish due to the 
absence of photographs of live or fresh fish from the 
Western Indian Ocean proper. 

This is the first record of Upeneus pori in the 
southwestern Indian Ocean. The species attains 19 cm 
SL; maximum reported depth is 45 m. 

Upeneus suahelicus sp. nov. 

(Tables 3, 8; Plates 2, 3) 

Holotype: SAIAB 13948, male, 101 mm, Kenya, off 
Malindi, R.V. Dr. F. Nansen , PCH 80-32, 03°07' S, 40°11 / 
E, collected by P.C. Heemstra, December 1980. 

Paratypes: Kenya: SAIAB 82816, 102 mm, off Malindi, 
R.V. Dr. F. Nansen , PCH 80-32, 03°07' S 40 o ll , E; 
Mozambique: SAIAB 82805, 135 mm, Lipobane 
estuary, 19°00'14" S 39°04'44" E; SAIAB 55589, 100 
mm, Lipobane estuary, 19°00 , 14 ,/ S 39 o 04 , 44" E; SAIAB 
74521, 3: 100-114 mm, off Quelimane, 20m; SAIAB 
81957, 88 mm, R.V. Dr. F. Nansen , M07-43, 34°22.15' S 
25°00.03' E, 46 m depth, bottom trawl; SAIAB 82820, 89 
mm, R.V. Dr. F. Nansen , M07-86, 36°31.38 'S 19°22.85' 
E, 29 m, bottom trawl; USNM 396113, 93 mm, Ponta 
Mahone-Inhaca; South Africa: SAIAB 11478, 101 
mm, Durban, 29° S 31° E; SAIAB 76122, 107-121 mm, 
KwaZulu-Natal, Richards Bay, 28°49 , 54" S 32 o 10 , 04 ,, E, 
45 m depth. 

Non-types: HUJ 8555, 124 mm, Massawa, Eritrea (Red 
Sea); SAIAB 81952, 95 mm, R.V. Dr. F. Nansen M07- 
42, 34°46.57' S 25°07.3T E, bottom trawl, depth 99 m 
(Mozambique); SAIAB 82824, 79 mm, KwaZulu-Natal, 
Richards Bay, 28°49'54" S 32°10 , 04" E; 45 m depth 
(South Africa). 


Diagnosis. Dorsal fins VIII + 9; pectoral fins 15-16; 
gill rakers 6-8 + 19-21 = 26-28; lateral-line scales 34- 
35; body depth at first dorsal-fin origin 26-30% SL; 
body depth at anal-fin origin 22-26; caudal-peduncle 
depth 9.9-11; maximum head depth 22-25; head depth 
through eye 17-19; head length 28-31; orbit length 
7.1-9.4; upper jaw length 12-14; barbel length 15-20; 
caudal-fin length 26-30; anal-fin height 15-17; pelvic- 
fin length 18-21; pectoral-fin length 25-26; first dorsal- 
fin height 22-26; second dorsal-fin height 16-18% SL; 
total number of bars on caudal fin 8-10,4-6 pale brown 
bars on upper caudal-fin lobe, and 3-4 of same colour 
on lower caudal-fin lobe; the three proximal bars on 
upper caudal-fin lobe slightly curved; caudal-fin bars 
and white interspaces nearly equal in width; all bars 
entirely retained on preserved fish; two yellow or pale 
brown lateral body stripes on fresh fish, one close to 
lateral line, reaching from behind head to caudal-fin 
base; the other stripe below, starting behind pectoral- 
fin base; first dorsal-fin tip dark, also in preserved fish; 
barbels white; head and body silvery white laterally 
and reddish-brown darker dorsally in fresh fish; belly 
white; in preserved fish body pale brown, sometimes 
darker dorsally. 

Description. Measurements as % SL and counts are 
given in Table 8; morphometric data as ratios of SL 
for holotype, data for paratypes in brackets: body 
moderately deep, body depth at first dorsal-fin origin 
3.6 [3.3—3.8] and at anal-fin origin 4.1 [3.8—4.5]; head 
length 3.2 [3.2-3.6J, similar to maximum depth of body 
and caudal-fin length (3.6 [3.4—3.8]); height of second 
dorsal fin 6.0 [5.6-6.3], similar to barbel length (6.5 [5.0- 
6.7]); pectoral-fin length 3.8 [3.8-4.0], clearly longer 
than pelvic-fin length (4.9 [4.8-5.4J); caudal-peduncle 
depth 9.4 [9.1-10], larger than orbit length (11 [11-13]). 

Fresh colour (Plate 2): Head and body silvery white 
laterally, dorsal surface dark reddish or reddish grey, 
belly white; with two pale brown or yellow lateral body 
stripes; the upper stripe from head to caudal-fin base, 
anteriorly well below lateral line, crossing line below 
second dorsal fin and connecting to proximal-most bar 
of upper caudal-fin lobe; the lower stripe narrower, 
starting behind pectoral-fin base and connecting to 
proximal-most bar of lower caudal-fin lobe; in one of 
the two photographed specimens a third, indistinct, 
reddish-brown stripe, separated dorsally by a series of 
pale spots can be seen, extending dorsolaterally from 
head to behind second dorsal-fin base; upper lobe of 
caudal fin white or pale grey with 5 or 6 pale brown 
bars, the fin-lobe tip dark, the proximal 3 to 4 bars 
slightly curved; lower caudal-fin lobe white or pale 
grey, with four pale brown bars, the first two proximal 
ones slightly curved, mostly uniform in width, and the 
lobe tip pale or dark; pale interspace between bars of 
similar width or wider than bars on upper lobe, and 
often narrower on lower lobe; spinous dorsal fin white 
to pale grey, with two pale brown horizontal stripes. 
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the lower separated from fin base by a narrow pale 
interspace, the upper stripe separated from the lower 
one and the black fin tip by a pale interspace of similar 
width to the stripe and the tip, width about or less than 
half orbit diameter; soft dorsal fin similar but with three 
pale brown horizontal stripes, the lower one connected 
to the fin base and the uppermost one covering the tip; 
anal and pelvic fins hyaline with rays pale yellow or 
white at the fin base; pectoral fins hyaline. 

Preserved colour (Plate 3): Head and body uniformly pale 
brown, with white silvery or pale yellow pigmentation 
on ventral side and on head, with large white colour 
patches on opercular margin and below eyes. Black 
first dorsal-fin tip distinct, bars on both caudal-fin 
lobes pale or dark brown; pectoral, pelvic and anal fins 
transparent. 

Distribution. Kenya to South Africa, Eritrea (Red Sea) 

Etymology: The name suahelicus is derived from the 
Arabic 'sawahiF meaning 'coast 7 , and refers to the 
occurrence of this species off the East African coast. 
In a large part of this area the lingua franca is Swahili, 
which has the same derivation. 

Comparisons. Western Indian Ocean species of the 
vittatus group (Tables 3, 8, Plates 1-3, Fig. 4): Upeneus 
suahelicus differs from U. davidaromi in deeper body 
and caudal peduncle, head through eye less deep 
and smaller suborbital depth, shorter head and snout, 
longer pectoral fins, taller first dorsal fin, lateral body 
stripes present and caudal-fin bars more uniformly 
coloured; it differs from U. indicus in fewer gill rakers 
and lateral-line scales, half body depth at first dorsal-fin 
origin less deep, larger orbit, longer anal and pectoral 
fins, and lateral head and body colour silvery white vs 
reddish; from U. mascareinsis it differs in deeper body 
and caudal peduncle, longer pectoral fins, caudal-fin 
bars more uniformly coloured and more regularly 
sized on lower lobe, lateral body stripes present, and 
head and body colour pale brown vs reddish laterally; 
from If. supravittatus it differs in fewer gill rakers, 
shorter barbels and head, shorter distances from tip 
of snout to paired fin origins, shorter pectoral fins, 
higher second dorsal fin, and body colour silvery white 
vs brassy (for further results of comparisons, see also 
next paragraph); and from If. vittatus it differs in fewer 
lateral-line scales, longer pectoral fins, higher second 
dorsal fin, caudal-fin bars more uniformly coloured, 
and black first dorsal-fin tip smaller. 

Because Upeneus suahelicus and If. supravittatus are 
rather similar in body shape and overlap slightly in all 
characters, a PCA of 40 morphometric variables from 
all specimens studied (n=37) was conducted, which 
showed a clear distinction when the first principal 
component was plotted against total number of gill 
rakers (Fig. 4). Maximum head depth, head length. 


distances from snout to paired fin and both dorsal-fin 
origins, barbel length, orbit depth, postorbital length, 
lower jaw length, and pectoral-fin length were among 
the variables contributing most to the 22 % of total 
variance explained by the first principal component. 

Non-Western Indian Ocean species of the vittatus 
group (Table 8): Upeneus suahelicus differs from 17. 
subvittatus in less deep caudal peduncle, shorter head, 
snout, lower jaw and barbels, higher first dorsal fin, 
lateral body stripes present in fresh fish, and more 
uniform caudal-fin bar pattern. 


Remarks. The specimen of 17. suahelicus from the 
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Fig. 4. First principal component based on 40 
morphometric characters against total number 
of gill rakers for Upeneus suahelicus and U. 
supravittatus . 


southern Red Sea (HUJ 8555) has smaller eyes (see 
Table 8) and the caudal-fin bar colouration is more faint 
compared to the other specimens examined, which all 
originate from further south along the east African coast. 
This specimen was listed among the material examined 
in an earlier account of Upeneus vittatus by Ben-Tuvia 
and Kissil (1988). These authors also provided a live 
colour description based on a photograph of a specimen 
collected in the Red Sea which, however, was not 
published (see also the remarks section of the account 
of U. vittatus further below). 

Upeneus suahelicus attains 13.5 cm; depth range is 
20-99 m. 


Upeneus sulphureus Cuvier 1829 

(Tables 3, 7; Plates 2-3) 

Upeneus sulphureus Cuvier in Cuvier & Valenciennes 
1829: 450 (type locality: Antjer, western Java); 
Kumaran & Randall 1984: no page number, Plate 
III (colour photograph); Ben-Tuvia & Kissil 1988: 
12, Fig. 12 (black and white photograph; Red Sea, 
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Gulf of Aden); De Bruin et al. 1994: 271, PL 20, 
Fig. 138 (Sri Lanka); Randall & Kulbicki 2006: 
304, Fig. 7 (diagnosis and colour photograph of 
Lombok specimen). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 15-16; gill 
rakers 7-8 + 19-21 = 27-28; lateral-line scales 34-37; 
body depth at first dorsal-fin origin 29-33% SL; body 
depth at anus 25-27; caudal-peduncle depth 11-12; 
maximum head depth 23-25; head depth through eye 
18-20; head length 29-30; orbit length 7.4-8.7; upper 
jaw length 11-13; barbel length 17-21; caudal-fin length 
27-30; anal-fin height 16-18; pelvic-fin length 20-22; 
pectoral-fin length 24-26; first dorsal-fin height 23-26; 
second dorsal-fin height 17-18% SL; no bars on caudal- 
fin lobes; lower lobe base yellowish, upper lobe base 
grey, some of the caudal-fin lobe pigmentation retained 
on preserved fish, including a dark inner margin of fin 
lobes; two conspicuous yellow body stripes, one mid¬ 
lateral from operculum to caudal-fin base, the other 
starting behind pectoral-fin base and reaching back to 
caudal-fin base; both stripes not or only faintly retained 
on preserved fish; first dorsal-fin tip black, also in 
preserved fish; barbels white; body ventrally white and 
dorsally pale brown; in preserved fish body pale brown 
with some reddish or darker brown area at mid-body 
in preserved fish. 

Distribution. Red Sea, Persian Gulf, Madagascar, 
Seychelles, Reunion, Pakistan, India, Sri Lanka, 
Andaman Sea, Indonesia, New Guinea, Fiji, New 
Caledonia, Philippines and southern Japan 

Comparisons. Western Indian Ocean species of the 
moluccensis group (Tables 3,7, Plates 1-3, Fig. 2): Upeneus 
sulphureus differs from U. doriae in fewer gill rakers, 
deeper body, longer pelvic fins, and higher dorsal fins; 
and it differs from U. moluccensis in deeper body, head 
and caudal peduncle, higher dorsal fins, longer dorsal- 
fin bases, higher anal fin with longer base, bars on the 
upper caudal-fin lobe absent, two vs one lateral body 
stripes in fresh fish, and white to silvery vs red body 
colouration in fresh fish. 

Remarks. First fully documented record (cf. Randall 
1995) from the Persian Gulf (ZMUC P49156). Upeneus 
sulphur eus attains 20 cm; depth range 20 to 60 m. 


Upeneus sundaicus (Bleeker, 1855) 

(Tables 3, 6; Plates 2, 3) 

Upeneoides sundaicus Bleeker, 1855 (type locality: 
Ambon, Indonesia). 

Upeneus sundaicus (Bleeker, 1855): Kumaran & Randall 
1984, no page number, Plate III; colour photograph; 
De Bruin et al. 1994: 271 (PI. 20, Fig. 139 (Sri Lanka); 


Randall 1995, 242, Fig. 632; diagnosis and colour 
photograph (Oman and Persian Gulf). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 13-14; 
gill rakers 4-5 + 14-15 = 18-20; lateral-line scales 31- 
34; body depth at first dorsal-fin origin 25-28% SL; 
body depth at anal-fin origin 22-24; caudal-peduncle 
depth 11-13; maximum head depth 21-23; head depth 
through eye 17-20; head length 27-30; orbit length 
6.1-7.2; upper jaw length 11-12, barbel length 18-21; 
caudal-fin length 26-29; anal-fin height 16-18; pelvic- 
fin length 20-23; pectoral-fin length 21-23; first dorsal- 
fin height 25-29; second dorsal-fin height 16-18 %SL; 
5-6 weak, red or grey bars on upper caudal-fin lobe, 
not retained on preserved fish; lower lobe without 
bars, fully or partly covered with a reddish or greyish 
band, lost in preserved fish; a single pale brown mid¬ 
lateral body stripe from behind eye to caudal-fin base, 
sometimes retained on preserved fish; no dark dorsal- 
fin tip; barbels yellow in fresh fish; body whitish-rose 
ventrally, dorsally reddish or dark grey, head with red 
or grey pigmentation at snout and above eyes; body in 
preserved fish may darken dorsally. 

Distribution. Mauritius, Persian Gulf to Thailand, 
Indonesia, NW Australia, N Australia, Queensland, 
Papua New Guinea, Philippines and Vietnam. 

Comparisons. Western Indian Ocean species of the 
tragula group (Tables 3, 5, 6, Plates 2-3): Upeneus 
sundaicus differs from U. margarethae in fewer gill rakers, 
more lateral-line scales, deeper caudal peduncle, larger 
suborbital depth, higher first dorsal fin, 5-6 vs 4 bars 
on upper caudal-fin lobe, the mid-lateral body stripe 
starting behind eye vs at snout, and barbels yellow vs 
white (all colour patterns apply to fresh fish only); from 
U. oligospilus it differs in fewer gill rakers, more lateral¬ 
line scales, deeper body at anal-fin origin and deeper 
caudal peduncle, paired fins mostly longer, first dorsal 
fin considerably higher, lower caudal-fin lobe bars 
absent, no dark blotches and dots on body or paired 
fins, no black dorsal-fin tips, and mid-lateral body 
stripe pale brown vs brown or dark brown, the former 
not retained after preservation; from U. taeniopterus it 
differs in fewer gill rakers, fewer lateral-line scales, 
deeper body at dorsal origin, deeper caudal peduncle 
and head through eye, shorter interdorsal distance, 
longer paired fins, both dorsal fins taller and longer, 
bars at lower caudal-fin lobe absent, and one lateral 
body stripe vs two in fresh fish; and from U. tragula 
it differs in more lateral-line scales, deeper caudal 
peduncle, deeper head through eye, greater suborbital 
depth, longer and wider barbels, shorter caudal fin, 
longer pectoral fin, higher first dorsal fin, lower caudal- 
fin lobe bars absent, no dark blotches or dots on body 
or paired fins, no black dorsal-fin tips, and mid-lateral 
body stripe pale brown vs brown to black, not retained 
on preserved U. sundaicus. 
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Non-Western Indian Ocean species of the tragula 
group (Table 6): Upeneus sundaicus differs from U. 
luzonius in deeper half body at anal origin, wider 
barbels, higher first dorsal fin, no bars on lower 
caudal-fin lobe, and bars on caudal fin disappearing 
on preserved fish; and from U. mouthami it differs in 
fewer gill rakers, fewer lateral-line scales, deeper body 
and caudal peduncle, greater suborbital depth, much 
higher and longer first dorsal fin, and no lower caudal- 
fin lobe bars. 

Remarks. In the-Western Indian Ocean, U. sundaicus 
may be restricted to the northern area. It has been 
reported to co-occur with U . luzonius in Sri Lanka by 
Thomas (1969), but no material of the latter species 
was preserved from that study and no other material 
has become available since. The diagnosis given by 
Thomas for U. luzonius indicates that the caudal-fin 
length is longer than head length which disagrees 
with our findings of a similar length of both characters 
(head length 27-30% SL, caudal-fin length 26-29% SL; 
Table 6). Also, the lateral-line scale count is higher. The 
description of a dark brown mid-lateral body stripe 
from tip of snout to caudal-fin base deviates from 
descriptions of body colour for this species given by 
other authors (e.g., Sainsbury et al. 1985). Lachner (1954) 
placed U. sundaicus in a doubtful status and suggested 
that it might represent either U. luzonius or U. tragula 
and emphasized the necessity of further comparative 
studies with inclusion of material from the Pacific. Our 
study indicates that both species are valid, but closely 
related. 

Upeneus sundaicus attains 20 cm SL; depth range 
3-20 m. 


Upeneus supravittatus sp. nov. 

(Tables 3, 8; Plates 2, 3) 

U. taeniopterus Cuvier 1829: Kumaran & Randall 1984, 
Plate III; colour photograph (Madras). 

Holotype : NRM 51635, 96 mm, Sri Lanka, Colombo, 
Slave Island Market, Kelani river drainage, 6°55 , 55 ,/ 
N, 79°50 , 52 ,/ E; collected by H. Suridberg (November 
1934). 

Paratypes : India: USNM 267679, 5:104-108 mm, Kerala 
State, Vizhingam, 8°22' N, 76°58' E; USNM 396114, 6: 
127-144 mm, Madras State; Pondicherry; BPBM 20504, 
3:112-133 mm, Madras, 40 m depth, trawl; Sri Lanka: 
NRM 18877,118 mm, off Negombo, Western province; 
NRM 24606, 6: 85-99 mm, Colombo, Slave Island 
Market, Kelani river drainage, 6°55' 55" N, 79°50'52" E. 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 16-17; 
gill rakers 7-9 + 21-23 = 28-32; lateral-line scales 34- 
36; body depth at first dorsal-fin origin 26-30% SL; 


body depth at anal-fin origin 22-25; caudal-peduncle 
depth 9.9-11; maximum head depth 23-26; head depth 
through eye 17-20; head length 30-33; orbit length 6.8- 
8.5; upper jaw length 12-14; barbel length 19-23; caudal- 
fin length 27-31; anal-fin height 14-17; pelvic-fin length 
18-21; pectoral-fin length 25-28; first dorsal-fin height 
23-26; second dorsal-fin height 15-17% SL; total bars 
on caudal fin 8-10, 4-6 brown bars on upper caudal- 
fin lobe, 3-5 of same colour on lower caudal-fin lobe; 
the three proximal bars on upper lobe strongly curved, 
the two proximal bars on lower lobe slightly curved; 
pale interspaces between bars are of nearly equal width 
on both lobes, and narrower than bars; lower lobe in 
adult specimens often considerably shortened, with 
only three bars, and the distal-most one increased in 
size; bars retained on preserved fish; two lateral body 
stripes on fresh fish, one pale-brown mid-lateral stripe 
reaching from behind head to caudal-fin base, and one 
below of same colour, from pectoral-fin base to caudal- 
fin base; first dorsal-fin tip dark, also in preserved 
fish; head and body brassy or silvery grey, light rose 
laterally and slightly darker dorsally, and belly pale in 
fresh fish; body and head uniformly brown or dorsally 
darkened in preserved fish. 

Description. Measurements in % SL and counts are 
given in Table 8; morphometric data as ratios of SL 
for holotype, data for paratypes in brackets): body 
moderately deep, body depth at first dorsal-fin origin 
3.6 [3.3—3.8] and body depth at anal-fin origin 4.3 [4.0- 
4.5]; head length 3.3 [3.0-3.3], subequal to or larger 
than body depth at first dorsal-fin origin, and caudal- 
fin length (3.3 [3.2-3.7]); height of second dorsal fin 6.2 
[5.9-6.7J, clearly less than barbel length (4.8 [4.3-S.3]); 
pectoral-fin length 3.7 [3.6-4.0], clearly longer than 
pelvic-fin length (5 [4.8-5.6J), and nearly subequal to 
body depth at first dorsal-fin origin; caudal-peduncle 
depth (9.5 [9.1-10]) larger than orbit length (12 [12- 
15]). 

Fresh colour (Plate 2): Head and body brassy to silvery- 
grey and dorsally grey to red brown, body with two 
narrow, pale brown lateral stripes, one from head to 
caudal-fin base, anteriorly well below lateral line, 
crossing lateral line below second dorsal fin and 
extending to caudal-fin base where it connects to 
proximal-most bar of upper caudal-fin lobe; the second 
stripe from behind pectoral-fin base and extending to 
caudal-fin base where it connects to proximal-most bar 
of lower caudal-fin lobe; upper lobe of caudal fin white 
with six red-brown bars on the photographed paratype 
(Plate 2), the three proximal bars on upper caudal-fin 
lobe strongly curved, the third distal bar connecting 
to the fourth bar; tip of upper caudal-fin lobe covered 
by bar; four red-browri bars on lower caudal-fin lobe, 
the two proximal bars slightly curved, overlain with 
reddish colour derived from several red fin rays on 
ventral half of caudal fin; the distal-most bar darkest, tip 
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of lower caudal-fin lobe pale; pale interspaces between 
bars of nearly equal width on both lobes and slightly 
narrower than bars; spinous dorsal fin white to grey, 
with two red brown horizontal stripes of equal width, 
one near base, separated from it by a pale interspace of 
equal width, the other one at middle of fin separated 
by pale interspaces of equal width from lower stripe 
and black fin tip; vertical length of black first dorsal-fin 
tip about half of orbit diameter; soft dorsal tin whitish- 
grey with three red-brown horizontal stripes of nearly 
equal width, separated by three interspaces starting 
from the fin base, the lower one narrow proximally 
and wider distally, the other two interspaces of similar 
width as colour stripes; the uppermost stripe covering 
the fin tip, smaller and less distinct than first dorsal- 
fin tip; anal and pelvic fins hyaline, rays white at base; 
pectoral fins hyaline. 

Preserved colour (Plate 3): Body of holotype yellowish 
white laterally and ventraliy and pale brown dorsally; 
head yellowish white ventraliy, becoming darker 
laterally and dorsally, with large white patches below 
eye and on gill cover; spinous dorsal fin pale with two 
horizontal pale brown bands, one near base, the other 
at middle, fin tip dark brown; fin tip of second dorsal 
fin dark brown; lateral body stripes absent; caudal fin 
with nine bars, fi ve on upper and four on lower lobe, all 
bars pale brown, darker at inner margins of lower lobe 
and at lower lobe tip; proximal-most bars on both lobes 
curved, more strongly on upper lobe; bars width equal 
on both lobes, larger than pale interspaces; pectoral, 
pelvic and anal fins pale brown to transparent. Body 
and head of photographed paratype dark brown and 
fins pale brown, lateral stripes not visible; all 10 caudal- 
fin bars well visible, mostly light grey, darker towards 
inner margins of both lobes, and distal-most lower 
lobe bar darker; other fin colour as on holotype; lower 
caudal-fin lobe in 13 of the 20 types shorter than upper 
fin lobe with only three bars retained, the distal-most 
bar increased in width, mostly rounded, and followed 
by a tiny pale tip. 

Distribution. Sri Lanka, southern India 

Etymology. The name " supravittatus" derives from the 
high gill-raker count and the long pectoral-fin length, 
which in combination place this species "above" all 
other species of the vittatus group (Table 8, Fig. 4). 

Comparisons, Western Indian Ocean species of the 
vittatus group (Tables 3, 8, Plates 1-3, Fig. 4): Upeneus 
supravittatus differs from II. davidaromi in more gill 
rakers, deeper body and caudal peduncle, head through 
eye less deep, smaller suborbital depth, smaller orbit, 
longer pectoral fins, higher first dorsai fin, lateral body 
stripes present, and caudal-fin bars more uniformly 
coloured and more regularly sized on lower lobe; 
it differs from U. indicus in body less deep, longer 
pectoral fins, and lateral head and body colour brassy 


vs reddish in fresh fish; from U . mascareinsis it differs in 
deeper body and caudal peduncle, longer pectoral fin, 
higher first dorsal fin, caudal-fin bars more uniformly 
coloured and more regularly sized on lower lobes, 
lateral body stripes present, and the head and body 
colour more brassy than reddish; from U. suahelicus it 
differs in more gill rakers, longer barbels, longer head, 
longer distances between tip of snout to paired fin 
origins, longer pectoral fins, lower second dorsal fin, 
and body colour brassy vs silvery white (for further 
comparisons, see the account of U. suahelicus ); and from 
U. vittatus it differs in more gill rakers on lower limb, 
fewer lateral-line scales, longer pectoral fin, caudal- 
fin bars more uniformly coloured and more regularly 
sized on lower lobe, head and body colour brassy vs of 
silvery white laterally, and the black first dorsal-fin tip 
smaller. 

Non-Western Indian Ocean species of the vittatus 
group (Table 8): Upeneus supravittatus differs from U. 
subvittatus in more gill rakers, deeper caudal peduncle, 
shorter snout, higher first dorsal fin, more uniform 
caudal-fin bar colour, two lateral body stripes present, 
and head and body colour more brassy than reddish. 

Remarks. Upeneus supravittatus attains 14 cm SL; 
maximum reported depth is 40 m. 

Upeneus taeniopterus Cuvier 1829 

(Tables 3,6; Plates 2,3) 

Upeneus taeniopterus Cuvier in Cuvier & Valenciennes 

1829: 451 (type locality: Sri Lanka, Trincomalee); 

Winterbottorn et al, 1989, p, 41, Fig. 222. 

Upeneus urge Jordan & Evermamt 1903 (type locality: 

’ Hawaii); Randall 2001, p. 3195, 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 13-14; gill 
rakers 5-6 + 16-17 = 21-23; lateral-line scales 35-39; 
body depth at first dorsal-fin origin 22-25% SL; body 
depth at anus 20-23; caudal-peduncle depth 9.7-11; 
maximum head depth 17-21; head depth through eye 
14-17; head length 25-29; orbit length 4,4-6.3; upper 
jaw length 11-13; barbel length 17-21; caudal-fin 
length 28-32; anal-fin height 15-17; pelvic-fin length 
18-20; pectoral-fin length 17-20; first dorsal-fin height 
20-23; second d orsal-fin height 14-16% SL; total bars 
on caudal fin 9-13 (7-9 in fish < 10 cm), upper caudal- 
fin lobe with 4-8 black bars, the proximal bars slightly 
curved; 3-6 bars on lower lobe; bars on both lobe tips 
black, other bars mostly red or brown becoming black 
at distal inner margin of lobes; at least the black parts 
of bars retained on preserved fish: mostly two lateral 
body stripes, one pale brown at mid-body from snout 
or eye to caudal-fin base, the other shorter, fairrter, and 
more yellowish below, starting at operculum or behind 
pectoral-fin base; sometimes a weak third yellow stripe 
below; stripes not retained on preserved fish; first 
dorsal-fin tip pale; barbels yellow in fresh fish; body 
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pale grey, dorsally somewhat darker, with faint red 
patches laterally and red scale markings above upper 
stripe; body uniformly pale brown in preserved fish. 


(Randall 2001). Their identification, based on 8 dorsal- 
fin spines, a black fin tip, and a relatively low lateral¬ 
line scale count, points to a misidentification of the now 


Distribution. Mozambique, Sri Lanka, Seychelles, 
Rodrigues, Cocos Islands, Chagos, Solomons, Hawaii, 
Japan 

Comparisons. Western Indian Ocean species of the 
tragula group (Tables 3, 5, 6, Plates 1-3): Upeneus 
taeniopterus differs from li. margarethae in more lateral¬ 
line scales, smaller orbit, shorter pelvic and pectoral 
fins, lower second dorsal fin, two vs one lateral 
body stripe in fresh fish, and caudal-fin bars always 
retained after preservation; from li. oligospilus it 
differs in considerably more lateral-line scales, smaller 
maximum head depth, shorter head and snout, longer 
caudal fin, lower second dorsal fin, no dark blotches 
and dots on body and paired fins, no black dorsal-fin 
tips in both fresh and preserved fish, and mid-lateral 
body stripe pale brown vs brown or dark brown, only 
the latter retained after preservation; from li. sundaicus 
it differs in more gill rakers, more lateral-line scales, 
body at dorsal-fin origin and caudal peduncle less 
deep, head through eye less deep, larger interdorsal 
distance, shorter paired fins, both dorsal fins smaller, 
bars at lower caudal-fin lobe present, and two lateral 
body stripes vs one in fresh fish; and from U. tragula 
in having many more lateral-line scales, smaller orbit 
length, shorter pelvic fins,lower second dorsal fin, two 
pale brown vs one brown to black lateral body stripes, 
the former not retained after preservation, no dark 
dorsal-fin tips and no dark dots and/or blotches on 
body and paired fins. 

Non-Western Indian Ocean species of the tragula 
group (Table 6): Upeneus taeniopterus differs from U . 
luzonius in more gill rakers and lateral-line scales, 
deeper half body at anal origin, caudal peduncle less 
deep, smaller head depth, greater interdorsal distance, 
longer caudal fin, shorter paired fins, lower second 
dorsal fin; and from li. mouthami it differs in fewer gill 
rakers, more lateral-line scales, head through eye less 
deep, smaller orbit, longer caudal fin, lower anal fin, 
shorter paired fins, less elevated second dorsal fin, two 
vs one lateral body stripes on fresh fish, and more bars 
on upper caudal-fin lobe. 



SL (mm) 

# Indian Ocean 
O HT U. taeniopterus, Sri Lanka 
■ Winterbottom et al., Chagos 
V Pacific 

^ HT U. arge, Hawaii (A) 

O Hawaii, 24.8 cm SL (B) 

J.E. Randall, image collection 


Fig. 5. Number of bars on caudal fin against SL in 
Upeneus taeniopterus from the Indian Ocean 
(filled symbols) and Pacific (hollow symbols); (A) 
caudal fin of holotype (HT) of U. arge based on 
an illustration accessible online from the USNM 
fish collection; (B) caudal fin from a photograph 
of a fresh fish from the online image collection of 
J.E. Randall; The caudal-fin bar number based 
on a photograph of U. taeniopterus from Chagos 
published by Winterbottom et ai. (1989) is also 
included. 

newly described li. suahelicus and li. supravittatus, (see 
also the species accounts). From those two species it 
differs in many characters that also justify its inclusion 
in the tragula species group. The holotype of Upeneus 
arge falls together with the other specimens from the 
Pacific in the range of the measurements and counts for 
the li. taeniopterus type and Indian Ocean specimens 
and hence li. arge is to be treated as a junior synonym 
of the former. 

Upeneus taeniopterus attains 27 cm SL; maximum 
reported depth is 50 m. 


Remarks. Species identification was based on thorough 
examination and comparison of the holotypes of Upeneus 
taeniopterus and li. arge with inclusion of additional 
material from the Indian Ocean and Pacific (Table 6, 
Plates 2-3, Fig. 5). Thomas (1969) checked the holotype 
of li. taeniopterus at MNHN, but obviously missed the 
minute dorsal-fin spine and did not go any further in 
comparing it wilh other material. Lachner (1954) treated 
li. taeniopterus as a doubtful species. More recently the 
species has been recorded in the Western Indian Ocean 
by Kumaran and Randall (1984) and later by Randall 


Upeneus tragula Richardson, 1846 

(Tables 3, 6; Plates 2, 3) 

Upeneus tragula Richardson 1846: 220 (type locality: 
Guangzhou, China); Blegvad & Loppenthin 1944: 
135, PI. 7, Fig. 3 (inaccurate colour painting) Smith 
1965:228, PI. 27, Fig. 560 (diagnosis, uncommon south 
of Delagoa Bay, Mozambique); Kumaran & Randall 
1984, no page number, Plate III; (photograph); Ben- 
Tuvia & Kissil 1988:13, Fig. 13 (diagnosis, black and 
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white photograph) Gulf of Suez, Massawa, Eritrea); 
De Bruin et al. 1994: 271, Plate 20, Fig. 141 (colour 
photograph); Randall 1995: 243, Fig.635 (diagnosis, 
Oman, colour photograph); Randall & Kulbicki 2006, 
305-306, Fig. 8; diagnosis and colour photograph. 

Diagnosis. Dorsal-fin rays VIII + 9; pectoral-fin rays 
13-14, mostly 13 (in 11 of 14 specimens); gill rakers 5-6 
+ 14-17 “ 19-23; lateral-line scales 28-30; body depth at 
first dorsal-fin origin 22-26% SL; body depth at anus 
20-22; caudal-peduncle depth 9.9-11; maximum head 
depth 19-23; head depth through eye 15-17; head 
length 27-31; orbit length 6.1-8.3, upper jaw length 
11-14; barbel length 15-18; caudal-fin length 28-32; 
anal-fin height 16-19; pelvic-fin length 20-24; pectoral- 
fin length 19-21; first dorsal-fin height 21-24; second 
dorsal-fin height 18-22% SL; total bars on caudal tin 
10-12 (or more) (7-10 in juveniles < 7 cm SL), upper 
caudal-fin lobe with 4-6 brown, dark brown or black 
bars; 4-7 brown, dark brown or black bars on lower 
lobe; one brown to black mid-lateral body stripe from 
tip of snout to caudal-fin base; body above stripe 
greenish grey, body below stripe white or beige, with 
irregular dark reddish brown spots and blotches, also 
on paired fins; dark marks on or very dose to first and 
second dorsal-fin tips; barbels yellow in fresh fish; most 
of body and fin pigmentation retained on preserved 
fish. 

Distribution. Red Sea to Mozambique, Oman, Persian 
Gulf, India, Sri Lanka, Myanmar, Indonesia, Cambodia, 
Thailand, Singapore, Sabah, Vietnam, Philippines, 
Papua New Guinea, New Caledonia, Palau and 
southern Japan. 

Comparisons. Western Indian Ocean species of the 
iragula group (Tables 3, 6, Plates 1-3, Fig. 3): Upeneus 
tragula differs from II margarethae in mostly 13 (in 13 of 
16 fish) vs mostly 14 (in 26 of 29 fish) pectoral-fin rays, 
longer jaws, shorter pectoral fins, 5-6 brown or black vs 
4 red bars on upper caudal-fin lobe in adults (> 7 cm SL), 
dark bars on lower caudal-fin lobe present, the body 
and fins with dark blotches or dots, the first and second 
dorsal-fin tips dark, the colour of mid-lateral body stripe 
brown to black vs yellow, and mid-lateral body stripe 
retained on preserved fish; it differs from II oligospilus 
in longer caudal fin and more total caudai-fin bars both 
in adults (10-12 vs 6-9) and juveniles (7-10 vs 6-7) (Fig. 
3A, B, D), shorter postorbital length, shorter distance 
between tip of snout to pectoral-fin origin, longer 
pelvic fin, and higher second dorsal fin in adult fish, 
if size is referred to (e.g. Fig. 3C); from U . sundaicus it 
differs in fewer lateral-line scales, caudal peduncle less 
deep, head through eye less deep, smaller suborbilal 
depth, shorter and thinner barbels, longer caudal fin, 
shorter pectoral fin, lower first dorsal fin, lower number 
of caudal-fin lobe bars, dark blotches or dots on body 
and paired fins, black dorsal-fin tips in both fresh and 
preserved fish, and mid-lateral body stripe brown to 


black vs pale brown, retained on preserved II tragula; 
from II taeniopterus it differs in fewer lateral-line scales, 
greater orbit length, longer pelvic fins, higher second 
dorsal fin, one brown to black vs two pale brown lateral 
body stripes, stripes retained on preserved fish, dark 
dorsal-fin tips, and dark dots and/or blotches on body 
and paired fins. 

Non-Western Indian Ocean species of the tragula 
group (Table 6): Upeneus tragula differs from II 
luzonius in fewer pectoral-fin rays (mostly 13, in 13 of 
16 individuals, vs 14 or 15), fewer lateral lines scales, 
deeper half body at anal-fin origin, caudal-peduncle 
less deep, longer lower jaws, and fresh and preserved 
fish having dark dorsal-fin tips and dark dots and/or 
blotches on body and paired fins; from U. mouthami it 
differs in slightly fewer gill rakers, head through eye 
less deep, longer jaws, shorter and thinner barbels, 
shorter pectoral fin, higher first dorsal fin with a longer 
base, more bars on upper caudal-fin lobe, brown to 
black vs yellow lateral body stripe, the former retained 
on preserved fish, presence of dark tips on both dorsal 
fins, and presence of dark dots and/or blotches on 
body and paired fins. 

Remarks. Upeneus tragula shows an increase in number 
of caudal-fin bars during ontogeny, similar to its close 
relative II. oligospilus (Fig. 3). Both species co-occur in 
the Persian Gulf, as indicated by photographs provided 
by J. E, Randall, one of a 11.6 cm II tragula specimen 
(shown in De Bruin et al. 1994 and Carpenter et al. 1997) 
and another one of a 6.1 cm juvenile (BPBM 29498), both 
collected in Bahrain. 

Upeneus tragula attains 33 cm SL; maximum reported 
depth is 50 m. 

Upeneus vittatus (Forsskal 1775) 

(Tables 3,8; Plates 2, 3) 

Mullus vittatus Forrskal 1775: 31; (type locality: Jeddah, 
Red Sea, type material lost). 

Upeneus vittatus : Blegvad & Loppenthin 1944: 134, 
PI. 7, Fig. 2, (Persian Gulf, inaccurate colour 
painting); Smith 1965: 228, PI. 27, Fig. 561 (reported 
from South Africa south to East lend on); Kumar an 
& Randall 1984: no page number, Plate III; colour 
photograph; Ben-Tuvia & Kissil 1988: 14, Fig. 14 
(black and white photograph of fish from Society 
Islands). Randall & Kulbicki 2006, 306, Fig. 9, 
(diagnosis and colour photograph) 

Neotype: SMF 1185, 163 mm. Red Sea, collected by 
Eduard Ruppell, 1834, most probably off Eritrea (see 
Remarks). 

Diagnosis. Dorsal fins VIII + 9; pectoral fins 15-16; gill 
rakers 7-8 +19-21 = 27-29; lateral-line scales 36-38; body 
depth at first dorsal-fin origin 25-29% SL; body depth 
at anal-fin origin 21-24; caudal-peduncle depth 9.9-12; 
maximum head depth 21-26; head depth through eye 
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18-20; head length 30-31; orbit length 7.0-8.7; upper 
jaw length 11-13; barbel length 17-21; caudal-fin length 
26-30; anal-fin height 15-16; pelvic-fin length 18-21; 
pectoral-fin length 22-24; first dorsal-fin height 22-25; 
second dorsal-fin height 14-16% SL; total number of 
bars on caudal fin 7-9, upper caudal-fin lobe with 4-5 
brown or dark brown bars; 3 (rarely 4) bars on lower 
caudal-fin lobe, increasing distally in width, the widest, 
distal-most bar black or dark brown, the other bars pale 
brown or brown; width of largest lower caudal-fin lobe 
bar and/or pale interspace between distal-most bars 
equal to or larger than orbit; tip of lower fin lobe pale; 
bars on both caudal-fin lobes retained on preserved 
fish; first dorsal-fin tip dark, the vertical length of the 
pigmented area similar in size to width of widest lower 
caudal-fin lobe bar; two yellow or pale brown mid¬ 
lateral body stripes, one from eye to caudal-fin base, 
where it joins the proximal upper caudal-fin lobe bar, 
and the other stripe below, from pectoral-fin base to 
caudal peduncle, continued by proximal-most lower 
caudal-fin lobe bar; two dorsolateral brown or pale 
brown stripes, the lower one distinct and well-separated 
from pale body surface, extending from operculum 
to behind second dorsal fin, the upper one indistinct 
or hidden and much shorter, beginning immediately 
below first dorsal-fin origin and bordered dorsally by a 
horizontal series of pale spots; lateral body stripes not 
retained on preserved fish; barbels white; body white 
to silvery, dorsally dark reddish-brown, belly white, 
faint yellowish patches along pelvic and anal-fin bases; 
body pale brown in preserved fish, slightly darker 
above lateral line. 

Description of Neotype. Measurements as % SL and 
counts of neotype are given in Table 8; morphometric 
data as ratios of SL) of neotype: body moderately deep, 
body depth at first dorsal-fin origin 3.9, body depth at 
anal-fin origin 4.6, head length 3.2; caudal-fin length 
3.5, greater than body depth at first dorsal-fin origin 
and shorter than head length; height of second dorsal 
fin 6.7, clearly smaller than barbel length (5.6); pectoral- 
fin length 4.4, clearly longer than pelvic-fin length (5.5) 
and shorter than body depth at first dorsal-fin origin; 
caudal-peduncle depth 8.7, much larger than orbit 
length (14). 

Fresh colour. No description of fresh colour of the 
neotype is available. Our species diagnosis is based on 
a photograph of a fresh fish collected off Mozambique 
(Plate 2), which was also included in the comparison 
with the neotype (Table 8), and a photograph of a fresh 
fish from off Mauritius by J. E. Randall. 

Preserved colour (Plate 2): Body pale brown, slightly 
darker above lateral line, a few scales missing on either 
side; large white patch on belly from just anterior to 
pelvic fins to base of pectoral fins; head yellowish- 
white ventrally and laterally and pale brown anteriorly 
on snout and dorsally; spinous dorsal fin pale, with 


two horizontal pale brown bands, one near fin base, 
the other at middle, fin tip dark brown, vertical 
length equals orbit depth; two faint horizontal bands 
on second dorsal fin, fin tip pale brown; lateral body 
stripes absent; seven caudal-fin bars, four bars on upper 
and three on lower lobe, all bars pale brown on pale 
background with exception of the distal-most bar on 
the lower lobe which is darker and wider, its maximum 
horizontal extension reaching about three quarters of 
the orbit length; the pale interspace between the second 
and third lower caudal-fin lobe bar enlarged and nearly 
equal to orbit length; pale area on tip of lower caudal- 
fin lobe as wide as distal-most bar; pectoral, pelvic and 
anal fins pale brown to transparent. 

Distribution. Red Sea to South Africa, Madagascar, 
Reunion, Mauritius, Indonesia, Thailand, New Guinea, 
New Caledonia, southern Japan, Palau, Mariana 
Islands, Fiji, Samoa Islands, Society Islands, Marquesas 
Islands and Hawaii. 

Comparisons. Western Indian Ocean species of the 
vittatus group (Tables 3, 8, Plates 1-3, Fig. 1): Upeneus 
vittatus differs from li. davidaromi in deeper body at 
dorsal-fin origin and deeper caudal peduncle, head 
through eye less deep, smaller suborbital depth, shorter 
head, smaller orbit, shorter upper jaw, larger distance 
between dorsal fins, longer anal-fin base, higher first 
dorsal fin, lateral body stripes present and widest bar on 
lower caudal-fin lobe larger; it differs from U. indicus in 
fewer gill rakers on upper limb, body at anal-fin origin 
less deep, larger orbit, colour of caudal-fin bars more 
intense and more variable, lower caudal-lobe bar and 
interspace width less uniform, black first dorsal-fin tip 
larger, and lateral body and head colour silvery-white 
vs reddish; it differs from U. mascareinsis in deeper 
caudal peduncle, greater suborbital depth, the largest 
bar and/or pale interspace between distal-most bars on 
lower caudal-fin lobe wider, the first dorsal-fin black 
tip larger, lateral body stripes present, and body and 
head colour laterally silvery-white vs reddish; it differs 
from li. suahelicus in more lateral-line scales, shorter 
pectoral fins, lower second dorsal fin, more variable 
caudal-fin bar colour, bars on lower lobe less regular in 
size, and the black first dorsal-fin tip larger; and from 
li. supravittatus it differs in fewer gill rakers on lower 
limb, more lateral-line scales, shorter pectoral fins, more 
variable caudal-fin bar colour, bars on lower lobe less 
regular in size, head and body colour laterally silvery- 
white vs brassy, and black first dorsal-fin tip larger. 

Non-Western Indian Ocean species of the vittatus 
group (Table 8): Upeneus vittatus differs from 17. 
subvittatus in more lateral-line scales, shorter head, 
shorter jaws, shorter pectoral fins, lateral body stripes 
present, largest bar and/or pale interspace between 
distal-most bars on lower caudal-fin lobe wider, and 
first dorsal-fin black tip. 
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Remarks. For the purpose of neotype selection and 
designation an inquiry was made at five collections 
(BMNFI, BPBM, HUJ, MNHN, SMF) to find an 
appropriate specimen of Upeneus vittatus from the Red 
Sea as close as possible to the original type locality 
(Jeddah, Saudi Arabia). The SMF specimen proved to 
be in excellent condition compared to all others, apart 
from a few missing scales and the caudal-fin bars 
showing some indication of fading, most probably 
due to long-term preservation. The neotype overlaps 
in all important characters with Upeneus vittatus from 
the Indian Ocean proper (Fable 8). The Senckenberg 
collection in Frankfurt recorded receipt of the specimen 
from Eduard Riippell in 1834, after his return from the 
second Red Sea expedition to Ethiopia/Eritrea (1830- 
33, see also Klausewitz 2002). Therefore we assume that 
this fish was collected at the central or southern Red 
Sea coast across from Jeddah. 

According to Ben-Tuvia and Kissil (1988) and Daniel 
Golani (personal communication) Upeneus vittatus 
may be absent from the Northern Red Sea. Ben-Tuvia 
and Kissil (1988) provided a colour description based 
on a slide of a fresh specimen identified as If. vittatus 
collected in Eritrea. The colouration of the caudal-fin 
bars is described as yellow with dusky black edges. 
No information on the variation in colour intensity 
and width of bars and the pale interspaces between 
the bars is given. This description contrasts with the 
photograph provided in their account which show's a 
If. vittatus specimen from off French Polynesia made bv 
J. E. Randall with dark caudal-fin bars. It contrasts also 
with our diagnosis based on photographs of U. vittatus 
specimens collected off Mozambique and Mauritius. 
One specimen cited in the paper of Ben -Tuvia and 
Kissil (1988) has been examined by us (HUJ 8555) and 
identified as If. suahelicus (see the description of this 
species above). 

Upeneus vittatus attains 28 cm SL; it reaches depths 
of at least 100 m. 


DISCUSSION AND CONCLUSIONS 

The present account is the first comprehensive review 
of the goatfish genus Upeneus in the Western Indian 
Ocean since that of Kumar an and Randall (1984). A 
total of 16 valid species have been identified, with four 
species. If. indicus, If. margarethae. If. suahelicus, and U. 
supravittatus, being described as new. One species, 11. 
oligospilus, has been resurrected from synonymy with 
Upeneus tragula , and another species, U. arge, reported 
earlier from the area was found to be a junior synonym 
of Li. taeniopterus. New records of the following four 
species have been documented for larger areas of the 
Indian Ocean: Li. guttatus (Red Sea), Li. mascareinsis 
(Madagascar, Mozambique, Eastern Indian Ocean), U. 
pori (southwestern Indian Ocean), and If. sulphureus 
(Persian Gulf). 

The Western Indian Ocean Upeneus species differ 


considerably in their distributions, with some species 
restricted to distinct sub-regions, like U. davidaromi 
which is confined to the Red Sea, and some occurring 
in the Western and Eastern Indian Ocean proper, like 
If. mascareinsis , or occurring widely in the Indo-West 
Pacific, like U. tragula. Most species can be characterized 
as typically coastal shallow-water inhabitants, but there 
are two species, U. davidaromi and If. mascareinsis, that 
have invaded the upper slope. U. taeniopterus , which has 
been described from Sri Lanka, appears to be primarily 
insular, occurring in coastal waters of remote islands 
and lagoons of atolls, and is widely distributed from 
Pinda Island off Mozambique to Hawaii. 

The most conspicuous characters in the genus 
Upeneus are the colour patterns and in particular the 
occurrence of lateral body stripes, caudal-fin bars, 
and dark dorsal-fin tips. Using these patterns alone 
greatly enhances species identification when live or 
freshly caught fishes are available. Because much of 
the colour patterns fade in preservative (apart from 
dark caudal-fin bars and dorsal-fin tip pigmentation), 
the inclusion of other characters both in identification 
keys and species diagnoses is essential Some of the 
colour characters seem also to vary considerably 
during catch or handling of collected material, diurnal 
variation in nature, differences among individuals, 
or differences among populations. These differences 
need to be accounted for and hence it appears to be of 
primary importance to have both fresh and preserved 
colouration and overall morphology documented in a 
consistent and representative manner. 

Six meristic, 15 morphometric, and 8 colour 
characters were given high diagnostic significance 
(Table 3), but many additional characters including 
overall colouration of live or fresh fish and body-shape 
variables allow distinction among species. Inclusion 
of several body-shape characters showing covariance 
such as distinct body depth, head depth, or head 
length measurements has greatly facilitated species 
diagnoses. Distinction among different life history 
stages has been important in the current study, as 
considerable ontogenetic variation in body colour and 
morphometries was detected. For instance, in three 
species of the " tragula group", the number of caudal-fin 
bars and the body shape changes during the transition 
from juveniles to adults. Marked ontogentic changes in 
body colouration and shape were also found in Upeneus 
doriae of the " moluccensis group" and U. mascareinsis of 
the " vittatus group". In the latter case the differences 
were so marked that the species identity of the juvenile 
remained uncertain ( s cf. mascareinsis ). In such doubtful 
cases genetic studies may be of particular value as 
a tool to evaluate taxonomic hypotheses based on 
phenotypic characters (e.g. Randall et al. 2007). Also, 
the ecological significance of life history changes in 
body colour, morphology, and associated behaviour 
should be considered (e.g. Uiblein 1991,1996), as well 
as the effects of phenotypic plasticity on differences 
among populations and species (Uiblein et al 1998). 
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In this study we have tried to cover all the Upeneus 
species of the entire Western Indian Ocean area as 
completely as possible. For some areas, however, like 
the Gulf of Suez, no material could be studied. For a 
full coverage, more sampling is required, especially in 
the Red Sea and along the entire coast from the Gulf of 
Aden to India. More new species and/or new records 
of known species of the genus Upeneus can be expected 
from other under-studied areas outside the Western 
Indian Ocean. 
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PLATE 1 



A. U. davidaromi , SL165 mm, Gulf of Aqaba B, U. doriae, SL 106 mm, Bahrain 

(J.E. Randall) (J.E. Randall) 



C. U. guttatus, SAIAB 13947, SL 100 mm, Kenya 
(RC. Heemstra) 



E. U. margarethae sp, nov., hoiotype , SAIAB 82217, 
SL 82 mm, Mozambique (P.C. Heemstra) 



G. LJ. rnascareinsis , SAIAB 81951, SL 162 mm, 
Mozambique (RC. Heemstra) 




D. U. indicus sp, nov., hoiotype, BPBM 27524, 
SL 137 mm, West India (J.E. Randall) 



F. U. margarethae sp. nov., paratype, SAIAB 82814, 
SL 89 mm, Mozambique (RC. Heemstra) 



H, U. moluccensis, SAIAB 13948, SL 112 mm, Kenya 
(RC. Heemstra) 
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PLATE 2 



A. U. suaheficus sp. nov., holotype, SAIAB 13948, 
SL 101 mm, Kenya (RC. Heemstra) 



B. U. sulphureus , SAIAB 82237, SL 106 mm, 
Mozambique (P.C. Heemstra) 



C. U. sundaicus, SL81 mm, Kuwait (J.E. Randall) 



E. LJ. taeniopterus, holotype, MNHN 0000-9568, 
SL 207 mm, Sri Lanka (F. Uiblein) 



G. U. tragula, SAIAB 80384, SL 142 mm, Tanzania 
(M. Mwale) 



I. U. vittatus, SAIAB 82327, SL 146 mm, Mozambique 


(P.C. Heemstra) 


D. U. supravittatus , BPBM 20504, SL 120 mm, Madras 
(J.E. Randall) 



F. U. taeniopterus, SAIAB 69803, SL 134 mm, 
Rodrigues (P.C. Heemstra) 



H. U. vittatus , neotype, SMF 1185, SL 163 mm, Red 
Sea (F. Uiblein) 



J. U. vittatus, SL 155 mm, Mauritius (J.E. Randall) 
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A. U. davidaromi 
SAIAB 42630 
110 mm SL 



E. U. margarethae 
SAIAB 82817 
108 mm SL 



I. U. pori 

MNHN 1992-977 
97 mm SL 



M. U. supravittatus 
BPBM 20504 
120 mm SL 


PLATE 3 



B. U. doriae 
SMF 26055 
71 mm SL 



C. U. guttatus 
SAIAB 82714 
94 mm SL 



D. U. indicus 

HT BPBM 27524 
137 mm SL 



F. U. mascareinsis 
SAIAB 81951 
162 mm SL 



G. U. moluccensis 
SAIAB 82509 
103 mm SL 


H. U. oligospilus 
NRM 16480 
171 mm SL 



J. U. sulphurous 
SAIAB 82237 
99 mm SL 


K. U. suahelicus 
SAIAB 13948 
101 mm SL 


L. U. sundaicus 
ZMUC P49124 
109 mm SL 



N. U. taeniopterus 
SAIAB 69803 
134 mm SL 


O. U. tragula 
SAIAB 80384 
142 mm SL 



P. U. vittatus 
SAIAB 82327 
146 mm SL 
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MATERIAL EXAMINED 

Upeneus asymmetricus : Holotype : USNM 154659, 75 
min, Philippines, Pandanon Island, between Cebu 
and Bohol; Philippines: USNM 154660, 74-79 mm, 
paratypes, Pandanon I., between Cebu and Bohol; 
USNM 154661, 100 mm, paratype, off Western Samar, 
Catbalogan. 

Upeneus australiae : Western Australia: BMNH 1983 
5.5.17-22, 6: 117-130 mm, 20°15'0" S, 117°50 , 00 ,/ E; 
BMNH 1983 5.5.27-30,112 mm, 20°10 / 0 ,/ S, 118°25 , 00" 
E; Vietnam: ZMUC P49483, 84 mm, Nha Trang Bay. 

Upeneus davidaromi: Israel, Red Sea: SAIAB 42630,105- 
110 mm, off Eilat; MNHN 1987-1195, 160 mm. Gulf of 
Aqaba, 20°00' N, 39°00' E, depth 550 m. 

Upeneus doriae: Iran, Persian Gulf: SAIAB 58782,46-58 
mm; SMF 26055,3:71-97 mm, 29°01'293" N, 50°05T36" 
E, depth 45 m; Oman, Gulf of Oman: NRM 41325, 3: 
116-145 mm, Masqat fish market. 

Additional material (see Remarks section in species 
account): Iran, Gulf of Oman: BPBM 31268, 2(of 4):124- 
143 mm, "R.V. Anton Bruun" , IIOE cruise 4B, st. 253A, 
25°25 / N, 58°20' E, depth 45 fins; BPBM 31269,1 (of 9), 
126 mm, "R.V. Anton Bruun" , IIOE cruise 4B, st. 258A, 
26°58 / N, 56°43' E, depth 18 fms; BPBM 31270, 92-98 
mm, "R.V. Anton Bruun ", IIOE cruise 4B, st. 259A, 
2o°35' N, 56°25' E, depth 39.5 fms. 

Upeneus francisi : Norfolk Island: USNM 317286, 49 
mm, paratype, Duncombe Bay, 29°05' S, 167°59' E, 18 
m, collected with dip net. 

Upeneus guttatus : Sudan: BMNEI 1960-315.8.42-1, 
77 mm, 5 miles south of Ibn Abbas Island; Somalia, 
Indian Ocean: USNM 396093,114 mm, 11°14' N, 51°08' 
E; Kenya: SAIAB 13947,100 mm, R.V. Dr. F. Nansen 80, 
PCH 80-32, 03°07' S, 40°11' E; Mozambique: SAIAB 
82216, 91 mm, Western Indian Ocean, R.V. Dr. F. 
Nansen, M07-78, 35°78.60 / S, 19°93.61' E, 47 m, bottom 
trawl; SAIAB 82714, 94 mm, R.V. Dr. F. Nansen , M07- 
36, 35°04.98' S, 24°94.41' E, 65 m, bottom trawl; SAIAB 
81746, 91 mm, R.V. Dr. F. Nansen, M07-07, 32°97.25 / S, 
26°50.63' E, 82 m, bottom trawl; SAIAB 82007, 93-108 
mm, R.V. Dr. F. Nansen, M07-46, 35°25.92' S, 24°56.19' 
E, 51 m, bottom trawl; SAIAB 82819, 93 mm, R.V. Dr. F. 
Nansen, M07-130, 40°51.41' S, 12°93.71' E, 73 m, bottom 
trawl; SAIAB 82813,102 mm, R.V. Dr. F. Nansen, M07- 
77, 35°51.21' S, 19°79.08' E, 28 m, bottom trawl; South 
Africa, Indian Ocean: SAIAB 51020, 146 mm. Natal, 
29°39 , 00 S, 31°08 , 00 E; Madagascar: MNHN 1967-555, 
104-114 mm. Banc de Pracel / Canal du Mozambique, 
20°00 / S, 42°30 / E; MNHN 1965-0017,126 mm, holotype 
of U. crosnieri, Banc de Pracel, 20°00' S, 42°30 / E, depth 
45 m; SAIAB 52827, 92 mm, Tsimipaika Bay, MAD 95- 
10,8-12 m; SAIAB 52836,4: 87-96 mm, Tsimipaika Bay, 
MAD 95-10, 8-12 m; Reunion: MNHN 1967-554, 92 


mm, 20°53 / , S, 55°21' E, 80 m; Seychelles: MNHN1982- 
44, 3: 111-126 mm. Seychelles, R.V. Coriolis /Reves2, 
st. 3, 5°13' S, 56°40' E, depth 50 m; India: BPBM 40986, 
113 mm, Madras, depth 73 m, trawl; Sri Lanka: USNM 
395449, 84 mm, Thalaiaddy, Jaffna area; Malaysia, 
Indian Ocean: ZMUC P4947, 97 mm, Malakka; ZMUC 
P49432,108 mm. 

Upeneus japonicus: China, South China Sea: SMF 25449, 
107 mm, Hainan, Qinglan; Japan: NRM 55484, 3: 104- 
115 mm, Seto Inland Sea, Honsho, Shimonoseki Fish 
market, 33.95° N, 130.95° E. 

Upeneus luzonius : Philippines: USNM 53067, 65 mm, 
paratype, Manila; USNM 53067; 71 mm, paratype, 
Manila; USNM 102649, 91 mm, Iloilo, Panay Island; 
USNM 106829, 81 mm, Panay Island, Garo River; 
USNM 138658, 49 mm, Manila Bay; Manila Bay and 
Vicinity, 6 m. 

Upeneus mascareinsis : Holotype: MNHN 65-0072, 152 
mm. Reunion, 21°07'0" S, 55°35'00" E; Mozambique: 
SAIAB 74603, 135-160 mm, 18°02'06" S, 37°37'12" 
E, 162-200 m; SAIAB 81951, 138 -162 mm, R.V. Dr. F. 
Nansen, M07-42 34°46.57' S, 25°07.31 E, depth 99 m, 
bottom trawl; Reunion: BMNH 1968.11.5.79, 99 mm; 
depth 140 m; MNHN 1965-73, 90-97 mm, 21°07 , 0" S, 
55°35'00" E; MNHN 1965-79, 3: 84-111 mm; 21°07 , 0" 
S, 55°35 , 00 ,/ E; MNHN 1989-0090, 141 mm; 21°00' S, 
55°15' E; USNM 204033,155 mm, 366 m; Madagascar: 
MNHN 1989-0202, 145 mm, FAO 60, st.73/059, 21°47' 
S, 43°10' E, 250 m; Indonesia, Indian Ocean: BMNH 
1986.10.1.38 88, 88 mm. 

Upeneus cf. mascareinsis : Mozambique: SAIAB 82328, 
juvenile, 69 mm, R.V. Dr. F. Nansen, M07-110, 38°89.43 / 
S, 17°27.83 / E114 m, bottom trawl. 

Upeneus moluccensis : Kenya: SAIAB 82822, 112 mm, 

R. V. Dr. F. Nansen 80, PCH 80-32, 03°07' S, 40°11' E; 
Mozambique: SAIAB 81954, 127-133 mm, R.V. Dr. F. 
Nansen, M07-42, 34°46.57' S, 25°07.31' E, depth 99 m, 
bottom trawl; SAIAB 82509, 103-115 mm, R.V. Dr. F. 
Nansen, M07-130, 40°51.41' S, 12°93.71' E, depth 73 m, 
bottom trawl; China, South China Sea: SMF 31671,103 
mm, Hainan, Qinglan, H-90-763T. 

Upeneus mouthami: Papua New Guinea: BPBM 33855, 
paratype, 94 mm, Coral Sea, Chesterfield Bank, 20°51 , 0" 

S, 158°45'00" E, 71 m; BPBM 39467, paratype, 88 mm, 
Bellona Reefs, 21°24'54" S, 159°09'18" E, 60 m. Eastern 
Australia: USNM 378143, paratype, 81 mm. Coral Sea, 
Chesterfield Bank, 19°12'23" S, 158°42'02" E. 

Upeneus oligospilus: Holotype: USNM 153988, 111 mm, 
Persian Gulf, Saudi Arabia, Tarut B. Zaal, Ras Tanura; 
Kuwait: SMF 10285,53 mm, Shuiba, 60 km S of Kuwait 
City; NRM 16480,171 mm, UAE, Ras al Kahaimah, Bin 
Majid Beach Hotel, 300 m south of hotel; Saudi Arabia, 
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Persian Gulf: USNM 147995, paratypes, 11: 67-152 
mm, Tarut B. Zaal, Ras Tanura; USNM 196238, 77-84 
mm, south point of Half Moon Bay, 7 fms. 

Upeneus parvus : USA, Gulf of Mexico: USNM 394942, 
110-119 mm, Texas, 27°15 , 59" N, 96°27'58" W, 100 m; 
USNM 395433, 148 mm, Bahamas, ORE 10859, 23°04' 
N, 78°46' W. 

Upeneus pori : Egypt, Mediterranean: BMNH 
1979.3.20.24, 110 mm, off Alexandria. Israel, Red Sea: 
USNM 303539, 100 mm, paratype, Elat; SAIAB 28958, 
paratype, 92 mm; SAIAB 65781, 66 mm, Elat, N beach; 
Madagascar: MNHN 1992-977, 97 mm, Vontira. 

Upeneus subvittatus : Indonesia, Pacific: BPBM 32266, 
166-180 mm, Molucca Islands, Ambon, depth 120 m; 
Philippines: BPBM 32724, 3: 105-109 mm, Samar Sea, 
Carigara Bay, U.P. College Fisheries Trawler Cruise, 
depth 83- 88 m. 

Upeneus sulphureus: Kenya: SAIAB 82821,115 mm, off 
Malindi, R.V. Dr. F. Nansen, PCH80-32, 03°07' S, 40°11 / 
E; Mozambique: SAIAB 82237, 8: 95-108 mm, R.V. Dr. 
F. Nansen, M07-81,35°52.71' S, 19°58.83' E, 22 m, bottom 
trawl; United Arabian Emirates, Persian Gulf: ZMUC 
P49156, 116 mm, Chahbar; India: USNM 395432, 128 
mm, Madras State; Porto Novo; Pondicherry. 

Upeneus sundaicus : Iran, Persian Gulf: ZMUC P49121, 
132 mm, Bushire; ZMUC P49122, 110 mm, Bushire; 
ZMUC P49123, 105 mm; ZMUC P49 L24, 109 mm, off 
Kangan; Thailand, Indian Ocean: ZMUC P49562, 127 
mm; Thailand, Pacific: ZMUC P49402, 119 mm, Thai 
Bay, 07°53' N, 98°50' E; ZMUC P49403, 115 mm, Thai 
Bay, 07‘53'N 98‘50'E; Philippines: USNM 106793,110- 
123 mm, Iloilo. 

Upeneus taeniopterus : Holotype: MNHN 0000-9568, 
207 mm, Sri Lanka, Trincomalee, 8°34'0" S, 81°13'00" 
E; Mozambique: SAIAB 13915,101 mm, Pinda Island, 
14°13' S, 40°46' E; Seychelles: USNM 267590, 255-265 
mm, Aldabra Islands, Aldabra Atoll, lagoon inside SE 
portion of West Island (lie Picard), 9°22'40" S, 46°14'40" 
E, 1 m; SAIAB 76409, 93 mm, Mahe, Baie Temay, PCH 
2005-15, 4.6418328fiS, 55,380165fi E; SAIAB 69803, 
134 mm, Rodrigues, Antonio's Finger, 19°39 , 41"S, 
63°28T",E, depth 25-50 m; Chagos (British Indian 
Ocean Territory): USNM 396089, 8: 88-177 mm, Diego 
Garcia Atoll, 7 0 25'56" S, 72 0 25'43" E, 1 m; USNM 39690, 
211-245 mm, Diego Garcia Atoll, 7°15 , 33 ,/ S, 72°22'40" 
E, 3 m; Cocos (Keeling) Islands: BMNH 1949.11.29.220, 
153 mm, Pulo Luar; Kiribati: USNM 115685, 265 mm. 
Canton Island Lagoon; Solomons: USNM 389116, 178 
mm, Fenualoa Island on SW side across from Nuwea 
Village, 10°15' S, 166°17' E, 15 m; Hawaii: USNM 50667, 
holotype of Upeneus arge, 156 mm. 

Upeneus tragula: Kenya: SAIAB 13763, 4: 60-121 mm. 
Western Indian Ocean, Kenya, off Kipini, 02°38' S, 


40°28' E, 25-50 m; Tanzania: SAIAB 80384, 142 mm. 
Western Indian Ocean, Tanzania, Nyama reef; Sri 
Lanka: USNM 396086, 3: 48-131 mm, Jaffna area, 
Kakaithivu, Vaddukkodai, 2-3 m; USNM 396087, 110 
mm, Trincomalee, 8 m; ZMUC P4946, 138 mm, Sri 
Lanka or India; Myanmar: USNM 360813, 78 mm, 
Rakhine, Sandoway, Gwa, Sar Chet Chaung, 17°47' N, 
94°30' E; Indonesia, Pacific: USNM 396085, 147 mm, 
Teluk Baguala, Off Suli, Ambon, Moluccas, 3°38' S, 
128°17'30" E, 1,5 m; Taiwan: SAIAB 35638, 3: 125-140 
mm, Penghu Islands, Makung market; Vietnam: USNM 
305043,191 mm, Vung Tau fish market Cap St. Jacques 
10°21' N, 107°15' E. 

Upeneus vittatus : Mozambique: SAI AB 82327,146 mm, 
R.V. Dr. F. Nansen, M07-108,38°21.44' S, 17°42.77' E, 25 
m, bottom trawl; South Africa, Indian Ocean: SAIAB 
40593, 161 mm. Natal, Sodwana; Reunion: MNHN 
1965-76,168 mm, 21°07'0" S, 55°35'00" E; MNHN 1965- 
77,149 mm, 21°07'0" S, 55°35'00" E; Mauritius: SAIAB 
31413, 144 mm; Indonesia, Indian Ocean: BMNH 
1986.10.1.39,156 mm. 

Scientific institutions with abbreviations offish collections: 
Australian Museum, Sydney (AMS), Bishop Museum, 
Honolulu (BPBM), British Museum of Natural History, 
London (BMNH), Hebrew University Jerusalem (HUJ), 
Institute of Marine Research (HIFIRE), Museum national 
d'Histoire naturelle, Paris (MNHN), Museum Victoria, 
Melbourne (NMV), National Museum of Natural 
History, Washington (USNM), South African Institute 
of Aquatic Biodiversity, Grahamstown (SAIAB), 
Senckenberg Natural History Museum, Frankfurt 
(SMF), Swedish National Museum, Stockholm (NRM), 
Zoological Museum, University of Copenhagen 
(ZMUC). 
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Table 4. Measurements and counts for the seven species of the “japonicus group”. 
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Table 5. Measurements and counts for Upeneus margarethae sp.nov., a species of the “tragula group” (see also Table 6). 
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Table 6, Measurements and counts for six species of the “tragula group”. 


Review of Western Indian Ocean Upeneus species 69 


U. mouthami 
Pacific n 

nnrtMNfotortrtnconrtntncotortMcnrtrtntocnrtncDfoncDfOtDtocnrtfOfncDto^fnncofO^rttOtOfDTH 

o^ r iooH°locNN f< 59rHr<M,- ( to'^'Ortin(onri') ( «^0'rtoo«fn fv ii-'0> oo m 

C^NfSN^^ppfvIHHtspp^rHOpts^^iHtNrHnvOHfvIvOrttfjtStN^HHtSHHrirl^tNrH ^rtlO^UJiNrHN^ 

CON n ri 0 'n N r-iH^NHr( ts ; v£ j^a)^Nort'£iHN'iNNnN ri^NnnNN^jNn r-< <N 

17. luzonius 
Pacific n 

iruoiri'i'iriiriioinininiDi^iniDiDininin’^inininioioiniriinioiniDiriifiin'^iniDiciriiriininioinininiDiriinifltn^ 

pH^npHtnn rt . «oon n . ONfn f 1'lN^° t: ?o a lN'tininfO’tN'i , '>fiQo^tnO'2t s fHrt^ ,: )'^ m cn in o n 

^NNN^r^^NiHrHlX;^H^N^rHH^NOtn'Cr(NiCtf)^NNr|<fHHN^HdNT|'Nr( ocI HN^rl.tnr(Nft 

(T>N^6tnHtn6vo6rtNTi664H^tnNvoin6NtnAHO'Ch4 | vO'<tcnvohinAcf 1 0'rHO 46^^^4400^ 

'J«NHNrHH^NHH c ;N^H^ 1 ^H^ 0 ; I H c jCn'n«-N^^NHNHrHHNaHM^ (f iNrH rH rH rH^cO 

17. tragula 

Indo-Pacific n juveniles (n=5) 

48-65 

24-26 

21-22 

20-22 

16-18 

10-12 

3.3-47 

21-23 

16- 19 

9.1- 11 

7.9-92 

27- 34 

11-13 

11-14 

77-9.1 

6.8- 7.8 

11- 14 

10-12 

8.2- 11 

16-21 

0.6-0.8 

35-40 

63- 70 

13- 16 

21-25 

64- 66 

32-37 

31-37 

20- 23 

23-26 

17- 18 

14- 16 

13-15 

28- 31 

12- 14 

17- 21 

21- 24 

21-23 

3.8- 5.2 

21- 24 

18- 22 

8 

13- 14 

2-4 

2-4 

10-12 

4-5 

6-7 

15- 17 

22- 23 

28-30 

78-191 11 

22-26 11 

20- 23 8 

19-22 9 

15-17 11 

9.9-11 11 

2.94.6 11 

19- 23 10 

15-17 10 

87-11 11 

7.5-9.0 11 

27- 31 11 

11-13 11 

10-12 11 

6.1-8.3 11 

5.0-67 11 

11-14 11 

11- 13 10 

8.4-12 11 

15-19 11 

07-0.9 11 

35-39 11 

62-66 11 

12- 15 11 

21- 24 11 

62-67 11 

31-34 11 

29-31 11 

20- 23 11 

23-26 11 

15- 18 11 

14-16 11 

13- 15 11 

28- 32 11 

10-13 11 

16- 19 11 

20- 24 11 

19-21 11 

3.94.8 11 

21- 24 11 

17- 20 11 

8 11 

13- 14 11 

2-5 11 

2-3 11 

10-12 11 

4- 7 11 

5- 8 11 

14- 17 11 

19-24 8 

28-30 11 

c 

'll 

J 

11 

S & 
. <s 

13 S3 

H 

X 

H 

X 

pirivO cho .rH ch OO© 0 '^ 00 «»OOOOO c£ ,QOOOO Q .OOOOOOOOO ec OOOvOOvOvOCN.ts.bsrNts.ts > t^tN.tN.^ 

C^rHrH^^r-<^tHr“<rHrHrHr-rHrHrHrHrH a 0 rHrHt«*t—< a ’rHrHrHrHrHrHrHrHrH 0 O rHrHrHrHrHrHrH^rHr-rHrHrHrHrHrHrH 

[QinrtrHN 2 ^rHNf N ! ( 1 o\N 2 ^' 0 -rt£j H r-i c !oo'fi<yi^otnofnvo®in'i , NrtNOO ts :tnv£) ^ en n cn ^ 

J, N O OO in h ^<N'?^lf)n©(>^SH^ c ^N'>Oir)rHU ! )N'f!^lNrH64NNo6rtu ! 100NOod)4®cnNN6cni6'ifHlin 

^NNrHH^ cf jHrHa> ts :Nr-CN^tn r, 0'a'^o C 0 v 0 ' rl(N '® NtNWfSjrH ’ HvHN ^ HHrH fn NH t - 1 rH rHtNCO 

cn rH n VC o . O N .H- & NrHN^^NNHOO^Nr-inN'fO'NrH^Mntn . rH^D(X)NO r HvC !ri '}' fr ,-N lf .^tsfnvO 
^N N N H H '(SHr^MHriifiifirHrlr'ridm'CHnJ'CMMMMiHHrH 1 rlrHrHr^NiH^iH^^rH^^rtNn 

n tn . . o'ON^oOiinoo^^no . oo®inin»^OrHooiHO^cnN««inoo . <^ . . , 

N N 1 1 rlrtHHlHNNr-fHiri^rHtH rHom'CrHNNfONNNrHiHrHNo\r'H 1 1 1 «) rH ' 1 'N rM tn' 0 THfS ( 1 

17. sundaicus 
Indo-Pacific n 

O' On On On On On On On On On On On On On On On On On 00 On On On On On On On On On On On On On On On On On On On On 00 On On On On On On On On On On 00 

fnoO'tMMtn^n©'t r ioTf(n' 1 <Ji NMMr-i ls . oO'tmvoN'i'Hino\ONNOs'j<oocnfn^os» ^ cn m o 

rHNNMHrH'#ni(SiHO»rtriiHlNinnrHn(SiHcn«tHNvOtn(nMNNrHHMiHriMninnlH rHfO rMninriCS(n 

^incNioiniHOtHtNH^NNrHrHooHOfiooo'ficnNtNrliocitnintNintn^H^dAaNirivo cr> <n o 4 4 4 ao 4 

dNdNHH^NniH^fJiHtH^^riHfHrH^n^HNvOfnMNNrHrirKNrHHNN^MH rH rH H n rt 

17. ofiffospf/ws 

1 HT Persian Gulf n juveniles (n=2) 

53-67 

23-24 

20-22 

18-20 

15 

10-11 

3.6-5.1 

19- 21 

17 

9.9 

87-9.1 

33 

12- 13 

13 

7.5-9.S 

6.8-8.3 

13- 14 

12 

12 

18-19 

0.8-0.9 

4041 

65-68 

12-16 

20- 22 

65-67 

34-34 

33-36 

20-22 

24 

17- 19 

15 

13-14 

26-29 

13 

16-20 

22-23 

22-23 

4.2-5.6 

21- 23 

18- 20 

8 

13 

2-5 

24 

11-12 

4-5 

6-7 

16 

22- 23 

29-31 

T-<rHr-rHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHt-HrHrHrHrHrHrHrHrHrHrHrHr~(rHrHrHrHrHrHrHrHrHt—(r-NrHrHt-HrHrH 

^'OcscNiNrf’ltnON^^M^fO^^cnfnMo^O'cininooMnrt'OONN'OoocsocHnjtNM ^ ^ oo^rn 

^NnlNriH^NHrH^^HHtN'CHrHVniH'fvCrHNvOtncnfSNrHHHfsIr.rHNNinNH rHinc^^lNtN.rHtNtn 

J,cnCNO\4®(NOin^ONONMCj4oOr(0®^^NMMOiHOOO(n^'t , fOi , OinNXONCO'C COMN f l')'4vOOOO 

CSH^[ S 'f'(THiH l fj^l r <Hg\tH 0 tn'Orn)'Ctn(nM(N|rHHiH('lrHrHiHH t fjiHtH rH °N rH M CN 

2!mooiooO! Hvon^rjrtcn«^rtNoo»ooin'tO'OfOtrH^Mfi i n^MNO\o»0'N m ^ f< . fA cN kfikfi oO')'0> 
^(SMMr(iHHNtHrlodfOrH!HsOi J firUHiHMort'CrHM\C(ninNNrHiHHNr<rlrHN^riH®rH Wf 0 rf^' 0 rHMN 


SL (mm) 

BODYDD 

BODYDA 

HALFDD 

HALFDA 

CPDD 

CPDW 

HEAD1 

HEAD2 

SUBORB 

INTORB 

HEADL 

SNOUTL 

PORBL 

ORBITL 

ORBITD 

UJAWL 

LJAWL 

SNOUTW 

BARBL 

BARBW 

SD1 

SD2 

D1D2 

CPDL 

SANL 

SPEL 

SPEC 

D2ANL 

D1PELV 

D1PEC 

DIB 

D2B 

CAUH 

ANALB 

ANALH 

PELVL 

PECTL 

PECTW 

D1H 

D2H 

D1 

P 

GrUud 

GrUd 

GrLd 

GrLud 

GrU 

GrL 

Gr 

LLscal 


5 February 2010 


















Table 7. Measurements and counts for three species of the “moluccensis group”. 
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Table 8. Measurements and counts for the seven species of the “vittatus group”. 


Review of Western Indian Ocean Upeneus species 71 


« H 

S A 


oo oo * * 

r<(SfOrtrHO[''|(NrjTY^)rnHrHaN|N rt 

l^^^iVONir)fljcOO(>(N(Ncnoi)'tr< 

5 N S^O\t0 , ^ rlH N rtHH N'O 


CO » 6 ts I 

^ oo N o ’ 


r I i r i v y i i i T T i T w i i I i I go i 
« a O (N N Ifi vO M VO O r i^ CO Tt H O Tf ^D 
'OrMH'CcnrtNNrHHNrlinHtN^nrH pH 


so o oo ir> 

Tf N ^ O' (N (N rn 




^ ^ ^ S fvl 5 ^ ^ ; 

3$; 


n(N^THOMQO^Oir)COlfloOO'N^O^'ilrHTf f ;if-i^ SO ^ pH < 

HH^(N(NrH(>PJ)fj<FjtopNr<iHrHo|r<T|itN(N(NISC^C^OICNtHrHMcrif7rj((N(NIOcj^ rHTj'NH\DOO(N( 

'oW.ooA®H(?'cAoi 64 ^A'^ts'i^veir)ooiAcniHHir)'£i't(Nvic (, iif)oo(Nflr\oj 4 in r-i 4 to 4 ts C\ [ 

f H 0 ' ( rifN< H rHK;nnrlK;icnr'x r< Qt f )'OnH'OrtrtMNnrin(N^rHHN r A<NH ri r-< r-> t 


S Q, 

r 

■5d 
=* £ 


00''t-.f(»tN a !\DOMPr'rt^ !> : ts :rtfS^ 

^inriC'v0 3^or J AoO-'O i 'QiHNO'0'iHr : <'ClS'i^vO 
^INNririoi^INnrH^eOrHH^^MHoorH^n^ 


MOO'tO'fMifioO^N^O^ pH rf ''l in 

^NMMNrt«ninirHpH(nr<^N(NinM 
~ ''inooiocorHpHinvo^ojvofO'-'QO'"* 

|HrH\Onn(NNpirHrH(So; p-H 


h* <N. I 

(N IfU, 

a£Si: 


3 l>. pH OS OG 

H^tSpH^)00<N<Nn 
IpHP^COTflNaSt'NSO 
H f=H PH (N CO 


§83; 


* °\ ^«ONNOp, r iMrtNMH'0 oo®pHOQOOOinnNiooO'trt^O'Coort«Htio Qn '£- tr -rt vCQn ^N i 
< CciMrHtHod«^nN'<i^rHO\ ! pd^N^MSmt<lNNpHrHrHMrHrHrHrJ^MH a rH ,;f ^iH® CO rH(Sl 


iC 

C C 


•i£ 

i 

36 


3 oininoo^'°. voofN^nM^^^^co^rn^rtNoofN^NininorHNmpHMtsrHOD^vCN 

^ rn n n ^ ^ cn in ph o\ cn m ch oo ts pH pH oi p|> ^ K ph oj n pp Sj) cs| nji in ph r< n H ph (N <n in oj rn . , t . , r _ r 

L /.\0(NfiN^4iAts6cP'66nj(»rH(NrH^cr\\C(^'D'i'N4r)(N(n'Otsr< l )r!its64oiin4p l iin 00 ^6rtsooiiSHoC)4 

^(N(NNrHdd tv l r,rH K^' HH dsd' H '- | aa^drt v O^'- | ««^ (v l(NpHpHH(SrHpHpH(N^dpH pH t-i CNfMCO 


<T> <N sO 
inco(Nino\<Ncfitn 


l^lMpHrHodniHHorJlS' 




'C'CifionSH'iiR'fioo so 


SO'CrtO^^inO'^^r-rH't' 1 '. r lTf(NpH 0 (N HChNr< . rH ^ f/)liDai _..._ ___ _ . w 

^^N(NniHTf(NpHHascn7H(J'OpHrHrPNrHT}'M?rHdN(ncOO)NNrHpH(P)Hr<rj(nJ'OCNrH rH(NNFHlf)OOOI(N^ 
1 \DNpHis(>NMiN^'i«^6^4ni6fiints«4(NQo4rH6niinvc4(N'c6inMin(Nrf\c 00 if)6inif)pH^c^'n ■ 
NMNH^-CNndN'tNtf'ltsvC^rHd^n p-h pH pH <N 


a S 

« (/) 

a *« 

Is 


Scoionjon^, •t«C'-;ocoN>-;’f(s 1 HNif ) N ON ^ m o^MoinNO'in«NTH'OOMn^(N'C^if) Nir ,'£i^KOMn 
^(N(NNpHpHrtfNpHrH(xj (v lf- , ' H N'O r '’- | (3'r-drt'Cn(N'£>tn(n('ltNpHpHpHM P HpHrHN^MpH'"rH nin pH , ’‘ [s (NNcn 


IvOO'CvOlOOnSrH'OH^oO so 


|5o'i)fnoH^in^- c ippH-i.c; r i^(s|rHo^rH0\NNpH^rt'0 

52 cf; (N (N fS rH P)- (N r- O' tn 7 « 30 ^ H p; (N r- vr: pH (N N rt tn (N , r . f ' i ' j T ' ' ' oO < -f - r '\ 'f 'f 

, sO(sirHisO' i snjis'sD« r !6'iNni6< N )soxooiQir)a’3 | niOfnu ! )ts.4ojvi;oinoiiir)n<fnvo w in6ininrH^a'iH# 

(N(NnJHdd (Nr, 'ts; ts| ^'-'Nd r ''’ H! 3C"d rn ' i ' Hr " l ^ r0n(N(Nr ^’ Hr ' (Nr 'rHrHCN Tj ;CNH pH p-h p-h (N CO 


^NNrHpHrtiH^HnllNsdNpH^pHtNISHlOOpiNfsIPi 


S oomnot)pHq^K r ic , jHO(N'tpNr-Xin^nx\CONrHrHinNO'if)in®in^r<'OOiHtN \£i OK 'i)^ K OM 

r ,(M(SNpHpH T) ;NrHp-ld^ (H P H Cvo6' H n!j;' H d^'fi> H(s l'f c, >«N(NpHpHpHn(HrHNfM l nMpH 00 pH 0rs r H ,tlN nlM( 


os os oo . 1 qwN^»'>qosifi-f'Ofso«. 'fi.Nin pf'tNrjinomsoiotsicMsOrHrtinooN . , ^TPe^rios 

sOr-r-H 1 'oodrHfsONNd-^inp-d^^d^sCi-M^fnMfHtNrHrHrHfNrHrHHrHd 1 lo0 p-. 050 <N 0o0 fs4CS 


! . 
so 

II 

~ "O 

d a 


soN(NN rt . c ^sj<o\pH®'. H+njcn 1 ™ 0 . pf't r, t <7 lrtrHoccnn<Nin(NsoocN'tO'2sooHtO. «so so oo rsicsoo 

NN(NrHOS'|(SpHP<af;rtrHr-(r;oj'.“'r-7(NC'ttNp|-(NtNC<)Cn(N(NrHrHpH(N’7pH(S<NLn(^pH Qf ,rHniSpHincO(NfSm 

4cop-disi>;^a6(Ni s :vDfsiH'£;ocinxincnoo'OfoAoon44'6u ! )trtoopiHasin TO in6Tli4ts(N(>soif l ) 

' H ^dM^00rs;rtrHH N ^p-r' 3C r-art^rHpHSOrtrtpHfSrHfHpH(M o , r HpH(N^ r ,p ; H ph p- rH (N CO 


^8 


S'COfHin^HN , p-; cn p-< rsi fN -t* m (si^wsDrtpHts'tpHO'OtsuorH , T -i;pfcarjf , ioin tf |\o w ^N fr ,KON' 

^(NcsicsipH(jQfP)(s] • 1 f.- co p-i P-H QvK pp P-H 1 NdW'Cp-cN\oortrjrjpHpHpH ' d'- | p- | CN Tt :cs(rH ci: >^'-’so H cnrN rJ(N( 


s£ 


=3 K 


!o'CTfO'HNinoor' , i | OpHco c OrirJC3'5Cc3''£osco'tnsoa\a\sOT) | NNPtO'to lf iT)''0 (/ ,in f A irj 'C rtlrt ,oo" 

'^(slnlpHr. T) ,'(sJ!pr- o! :( : OrHriK , 1 fjpH r .nr-d't i ^r-r-sOtOCO(N(Nr-rHpHCSfH^ r HM T) :cNrH (l0 rH Cr> ' C r- ,:1,0 'M(Nl 


t;rHNinOrH c CinO'CN«rH(NrO' H . f 1(NfNC05CrOO''ONOS-fcnQOp-0’tCSOOnCfOOST)i«jcnin rf ,'>0_ cr N ino .(sJpH'C 


M(S(s<(sj(N(Nn<cs(NCN(N(Nfs<N(Nfsifs)CNT-MnJMn<rj(Nrj(sjcN(SMfscstsiM(NMnJcN(N<NMcncncnfnrtcncocncncri 


3 « 

•~ V 

B to 


d & 


p-< so ^ ^ <n “1 co » ^in cn 

py ^ O py ^ Pt< ^ Tf a , ' ^ <N Tt< °S CO T“H P-p 

in^o^innjHt^pH^cscsirHpHpHON^cs 

fv l p” 1 as‘ cd ^ cri ^ a K ^ ^ 


Pf OS OS so in pH so 


pH^9(sxpr'r'f t v t ?^^N7pr^<N7o^ u ?^^ 00 ^rt^^^ N (N(Nt? 
r '0'C' ; l'^ncONrt'tOlft rH (C)(SflO rl '0 ( NcP)nOsO inrHT) l 'J , Pf OssOm 
fsl p-i pH pH so CO ro CN CN rHp-H<N pH CS tN pH pH pH P-HCNCO 



5 February 2010 





















